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INTRODUCTION 


OR twenty-three years at the Children’s Hospital in Boston, clin- 

ical observations and roentgenologie studies have been made on a 
group of patients showing malformations of the heart.‘ These findings 
have been correlated with the pathologic examinations at necropsy in 
order that further means of diagnosis, as well as evidence bearing on 
prognosis, might be evaluated. 

Forty-six eases are to be considered in this report, by necropsy; 39 
of them exhibited various types of transposition of the great vessels, 
while the remaining 7 showed malformations of the heart which relate 
them closely to the others. For purposes of description these cases have 
been divided into five groups: (1) overriding aorta with pulmonary 
stenosis; (2) overriding aorta with pulmonary atresia; (3) simple trans- 
position of the aorta; (4) crossed transposition of the great vessels; and 
(5) mixed transposition of the great vessels and the tricuspid valve. 

This classification is based on the theory that the heart and the great 
vessels have not undergone the normal clockwise rotation during fetal 
development but have suffered a malrotation or a rotation in a counter- 
clockwise direction. The five groups designate the degree of malrota- 
tion. If the malrotation is small, the aortic valve, in shifting to the 
right, comes to lie just above the interventricular defect, so that the 
aorta receives blood from both ventricles. The aorta is said to ‘‘over- 
ride’’ the defect. At the same time the pulmonary artery shifts to the 
left and the pulmonary valve is narrowed. If the malrotation is a lit- 
tle more marked, the aorta shifts to the right but continues to override 
the septal defect, while the pulmonary valve shifts to the left and be- 
comes atretic. With a greater degree of malrotation the aorta no longer 
overrides the septal defect but comes to lie over the right ventricle; the 
pulmonary artery shifts correspondingly to the left but not enough to 
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lie over the left ventricle, forming a simple transposition of the aorta.* 
Further malrotation causes the pulmonary valve to shift to the left and 
come to lie over the left ventricle, while the aorta, shifting to the right, 
remains over the right ventricle, resulting in a crossed transposition. 
An even greater degree of malrotation causes the tricuspid valve to lie 
in the left ventricle. This condition, together with the crossed trans- 
position of the great vessels, results in so-called mixed transposition. 


I. OVERRIDING AORTA WITH STENOSIS OF THE PULMONARY VALVE AND 
RELATED DEFECTS (ELEVEN CASES) 


The 11 patients manifesting this type of transposition varied in age 
from 1 hour to 9% years. Three of the children were prematurely 
born, and 8 had deformities elsewhere than in the heart, some of them 
multiple and serious. 

Pathologic Manifestations—These 11 cases all showed an overriding 
aorta, together with various combinations of defects. For purposes of 
study they are divided into two groups. The first group is composed of 
8 eases which showed, in addition to an overriding aorta, a stenosis of 
the pulmonary valve, a right ventricular hypertrophy, and an inter- 
ventricular septal defect. This combination of defects is commonly 
referred to as the tetralogy of Fallot.t? Further analysis reveals that 
6 of the 8 eases had four additional defects: (1) an enlarged aorta; 
(2) an enlarged aortie valve, due to the fact that the blood from both 
ventricles was flowing through the aorta; (3) a hypoplastic pulmonary 
artery, since less blood was flowing through this channel; and (4) an 
enlarged right auricle, due to the increased pressure of blood in the 
right ventricle. This combination of defects could more properly be 
ealled an octology. The second group is composed of 3 complicated 
eases: one showed a tetralogy of Fallot with a right aortie arch, 
making possible the formation of a vascular cirele around the trachea 
and esophagus; another showed a tetralogy of Fallot with a persistent 
ostium primum ; the third showed three of the four defects of a tetralogy, 
but with a slight dilatation of the pulmonary valve instead of a stenosis. 

Variations are likewise found in the individual defects associated 
with an overriding aorta. For example, the aorta might lead mostly 
from the left ventricle, mostly from the right ventricle, or equally from 
both. The aorta and the aortic valve might vary in size; the narrowed 
pulmonary valve might have one, two, or no cusps; the pulmonary artery 
might begin as a narrow vessel and farther along dilate. The inter- 
ventricular septal defect might be small, .or so large that practically 
none of the septum remains. The hypertrophy of the right ventricle 
and the dilatation of the right auricle might vary. Variations also ap- 
peared in the patency of either the foramen ovale or the ductus arteri- 
osus, or both or neither. Even their degree of patency varied. In one 





*The aorta in this position is a reopened one. 
tThis combination of defects was first described by Peacock in 1858. 
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ease the foramen ovale was found to have closed in fetal life, and in 
another the ductus arteriosus was absent. Variations were also found 
in the way in which the coronary arteries or the main branches of the 
aorta left it. 

Clinical Manifestations.—For there to be significance in distinguishing 
the overriding aorta from a greater degree of malrotation of the great 
vessels, such as a simple transposition of the aorta, there should be some 
uniformity in the time of onset of the manifestations, in the order in 
which they appear or in the degree of their severity. The clinical man- 
ifestations most frequently found will be considered first : 

Slowness in growth and development needs to be stressed as a conse- 
quence of cardiac malformation. At the time of admission to the hospi- 
tal, the babies in this group were from two to six pounds underweight. 
Since each of them had a definitely recognizable difficulty in feeding, 
their failure to gain weight could be attributed in part to refusal of 
food or to inability to take food because of coughing, choking, or vomit- 
ing, or because of the associated dyspnea. With the exception of the 
premature babies, the time of onset varied from birth to 8 months of age ; 
in 7 out of 8 infants it was later than three weeks after birth. 

The onset of cyanosis in the babies not prematurely born was from 
birth to 5 months of age. In 7 out of 8 babies the onset was later than 
one and one-half months after birth. The course of the cyanosis was 
slight at first, more obvious and in spells later on, and became con- 
stantly present toward the end of life. The variations in the time of ap- 
pearance and the degree and persistence of this symptom were in agree- 
ment with the factors pointed out by Lundsgaard and van Slyke* as 
producing cyanosis: diminution of alveolar oxygenation due to atelec- 
tasis, congestion, and bronehopneumonia; variations in the size of the 
openings in the septa; variations in the degree of stenosis in the pul- 
monary valve; and variations in the amount of hemoglobin. 

The onset of dyspnea in the full-term babies varied from one and one- 
half to ten months of age and occurred in all but 2 eases. It first ap- 
peared either in association with an attack of cyanosis or as the resuli 
of slight exertion, such as having a stool, crying, or nursing. Later the 
dyspnea became more severe and tended to last for several hours. In 
2 eases the severe spells were associated with retraction of the head, 
and in 3 eases with signs of tetany. Toward the end of life the dyspnea 
became constant, was described as labored, and was present for from 
four to seven weeks. 

In 2 eases the onset of spells of dyspnea and cyanosis was at birth, but 
the usual time of onset was from two to ten months after birth. In one 
girl the onset was not until 7 years of age. The spells varied in type 
and in severity. In some of the babies they took the form of dyspnea 
coming with the passage of a stool. In 4 babies they were more severe 
and were accompanied by deep cyanosis and convulsive movements; in 
1 girl the spells consisted of sudden pains with dyspnea, cough, and 
fever. In 2 babies there was sudden death, 
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The red blood cell count was increased in all but 2 cases and varied 
from 5,020,000 to 9,330,000. 

Enlargement of the heart was conspicuous ia 4, moderate in 3, ana 
slight in 3 patients. In 1 ease the heart was not enlarged. 

The cardiac reserve was very small, as may be judged by the age at 
which the patients entered the hospital and by the quickness with which 
they died. Ten of the babies were less than 12 months of age when 
they entered the hospital, and 7 of these were 3 months old or under. 
After entry 9 of the babies lived eleven days or less. 





Fig. 1 (Group 1).—Tetralogy of Fallot. Right border, 3.2 cm.; left border, 5.8 
em.; total transverse diameter, 9 cm.; internal diameter of chest, 16.5 cm. Note the 
sheep's nose, 


A murmur was definitely heard in 7 patients, a questionable murmur 
was heard in 1, and no murmur was heard in the remaining 3. The 
location of the murmur was not of diagnostic importance, as it was 
heard in different areas: over the tricuspid valve, to the left of the 
sternal border, at the apex, or at the base. It was soft, or harsh, usu- 
ally systolic, onee to and fro, and once mid-diastolic. 

Clinical manifestations less frequently observed in this group were 
enlargement of the liver, which was found in 4 infants; enlargement 
of the spleen, also found in 4 infants; edema, observed in 3; and sinus 
thrombosis, noted in 3. A thrill was palpated in 2 cases, and clubbing 
of the fingers and toes was noted in 2. 

Other manifestations were also present, although not frequently, 
which tended to distract attention from the heart to some other organ. 
For example, choking, sneezing, mucus, stridor, and cough pdinted to 
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obstruction or infection of the upper respiratory passages or the lungs; 
irritability, retraction of the head, fullness of the fontanel, muscular 
spasm, and bleeding pointed to tetany or to cerebral infection or hem- 
orrhage; pain and distension pointed to the intestines. Such manifesta- 
tions as these must be given consideration because they might have been 
due either to the heart condition or to some other organ. There is no 
course to follow except to rule out, if possible, by laryngoscope, by the 
x-ray, by lumbar puncture, and by examination of the blood, all other 
eauses than that of congenital malformations of the heart. 

Roentgenologic Manifestations—On the basis of the clinical man- 
ifestations alone, the cases showing a typical tetralogy of Fallot 
(Group I) could not be distinguished from the other three more com- 
plicated cases (Group II). However, this distinction can be made in 
the x-rays showing the contours of the hearts. The contour in the first 
group has been described as resembling a sheep’s nose.* (See Fig. 1.) 
This outline is full on the right beeause of the dilatation of the right 
auricle. The outline on the left is secondary (a) to the hypertrophy 
of the right ventricle, which comprises more of the surface seen in the 
anteroposterior view than is normal; (b) to its anatomical position, 
which causes the extreme left border of the heart to be higher in position 
than is seen in left ventricular hypertrophy; and (c) to the stenosis of 
the pulmonary valve, which causes a slight flatness in the region of the 
pulmonary artery. 





Fig. 2 (Group I).—EKG record. Sino-auricular tachycardia; rate, 108; right axis 
deviation. (Courtesy of Dr. Howard B. Sprague.) 


Conclusions—Such a wide variation was found in the clinical man- 
ifestations of cases showing an overriding aorta that it was not found 
possible to classify the cases on a similar basis which would facilitate 
diagnosis of this cardiac malformation. The x-ray contour was more 
helpful than any other single piece of evidence, and by its use it was 
possible to separate cases typical of the tetralogy of Fallot from those 
which were not. 

In addition to the multiple variations of the heart deformities and of 
the individual defects accompanying the cardiac malformation, the 11 
babies studied in this group were at different stages of development when 
admitted to the hospital; they were of different ages and from environ- 


*This is the most reliable evidence there is of the tetralogy of Fallot. 
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ments which differed in the amount of care given and in protection 
against infection. 


II, OVERRIDING AORTA WITH PULMONARY ATRESIA (EIGHT CASES) 


An overriding aorta with pulmonary atresia was noted in 8 cases, 
which may be divided into two groups. Group I is composed of 6 cases 
showing an overriding aorta but with a little more malrotation of the 
great vessels than was noticed in the cases with stenosis of the pulmonary 
valves; the valve is atretic. Group II is composed of 2 cases showing 
atresia of the pulmonary valve and a number of associated defects in 
common with Group I but not an overriding aorta. 

The ages varied from 2 months to 9 years, and 3 of the babies were 
born prematurely. Two cases had deformities elsewhere than in the 
heart. 

Pathologic Manifestations.—The infants in Group I had a malrotation 
of the great vessels, resulting in an overriding aorta, an interventricular 
septal detect, and a large right ventricle, while the infants in Group II 
had a questionable rotation of the great vessels, an intact interventricu- 
lar septum, a large left ventricle, and a small right ventricle with a mal- 
formed tricuspid valve. Infants in both groups had an atresia of the 
pulmonary valve, an atretie pulmonary artery, a large aortic valve, a 
large aorta, a distended right auricle, an open foramen ovale, and an 
open ductus arteriosus. We had, then, not merely an atresia of the pul- 
monary valve with and without an overriding of the aorta, but two com- 
binations of a series of defects. 

Each defect in turn showed some variation from heart to heart. The 
pulmonary valve was usually atretic, but in two valves the opening was 
pin sized and in another 1 mm. in diameter. There was a variation in 
the degree of the overriding of the aorta and the size of the interven- 
tricular septal defect. There were further differences in the degree of 
patency of the foramen ovale and of the ductus arteriosus, in the way 
the coronary arteries and other branches left the aorta, in the size of the 
left auricle, in the degree of hypertrophy of the right ventricular wall, 
and in the presence of such defects as a right-sided aorta and of a tab 
of tissue, apparently a part of the tricuspid valve, projecting into the 
interventricular septal defect. 

Except in one particular, which will be discussed later, Group I was 
indistinguishable clinically from Group II. The two groups will be 
presented together, the most frequent clinical manifestations being 
discussed first. 

Clinical Manifestations.—Cyanosis was present in all infants. It ap- 
peared at birth and persisted; it was increased by nursing, crying, or 
being handled and varied in degree from blue to indigo or black. 

Slowness in growth and development was present in all but one of the 
patients and dated from birth in 6. In 1 infant it became apparent at 
2 months of age. On entering the hospital the patients were on the 





EMERSON AND GREEN: TRANSPOSITION OF GREAT CARDIAC VESSELS 7 


average 6.6 pounds underweight, which could be attributed in part to 
difficulty in feeding, usually refusal, and, in part, to some degree of 
dyspnea. 

Dyspnea was present in all the patients and dated from birth to 7 
months. It appeared with nursing or with spells and at the end was 
constant. In the patient observed the longest, it was present on the 
slightest exertion and was severe. 

Spells oceurred in all but 1 of the infants, and the onset was from 
birth to 7 months. The spells were of different kinds: (1) turning 
more blue than usual; (2) coughing while at stool and getting cold and 
weak; (3) blueness with chills and a ‘‘feeling that the house was com- 
ing down’’; (4) blueness, arching of the back, and appearing not to 
breathe; (5) violent erying, dyspnea, blueness, stiffening of the arms 
and legs, perspiring, straining to have a stool, and being relive 7ed by it; 
(6) sudden death. 

The red blood cell count was increased in all but 2 patients, in which 
it was not counted, and ranged from 5,620,000 to 13,657,000. 

Enlargement of the heart was found in all of the patients; it was 
conspicuous in 2, moderate in 5, and slight in 1. The pulmonic sound 
was recorded in 5. There should be none, but it was described as 
diminished in 2, distinct in 1, accentuated in 1, and equal to A2 in 1. 

A murmur was heard in 6 patients, usually over the lower sternum 
or at the apex, and in 1, over the aortic area. The murmur was systolic, 
but in 2 patients a diastolic murmur at the base was also recorded. The 
murmur was described as soft, loud, grating, faint, or diffuse, so that 
it is impossible to deseribe a characteristic one. In 2 patients no murmur 
was heard, but in 1 it was heard finally toward the end, when the pa- 
tient was 9 years of age, and a vegetative endocarditis had set in. That 
these babies had little cardiac reserve is shown by their brief stay in the 
hospital, 6 patients staying under eleven days, and by the early age at 
which they died, 7 being under 9 months of age. 

Additional clinical manifestations, secondary to the heart but less 
frequently seen, were clubbed fingers and toes in 4, weakness in 4, bleed- 
ing in 3, thrill in 3, edema in 2, enlargement of the liver in 2, enlarge- 
ment of the spleen in 1, and sinus thrombosis in 1. It should be added 
that in 3 patients was only the heart examined post mortem. 

Other clinical manifestations, which might have been due to causes 
elsewhere than in the heart, should be mentioned because they distracted 
attention from the heart to other organs: fullness of the fontanel, 
cough, dry mouth, diarrhea, vomiting, straining to have a stool, cramps, 
distension, and excessive crying. 

Roentgenologic Manifestations—None of the clinical manifestations 
mentioned could be disregarded, but none of them seemed as valuable 
as the contour of the heart by x-ray. There was one outline among the 
babies, a transverse oval, which was associated with a combination of 
defects, the most important of which were an overriding aorta, an atresia 
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of the pulmonary valve, an interventricular septal defect, and a large 
ventricle (Fig. 3). The fullness of the contour on the right was due to 
dilatation of the right auricle; that on the left was due to the hyper- 
trophied right ventricle extending to the left; the flatness in the left 
upper portion was due to the atresia of the pulmonary artery. This out- 
line met the border of the mediastinum at little more than a right angle. 
A contour resembling a sheep’s nose was associated with a combination 
of defects, the most important of which were an atresia of the pulmonary 





Fig. 3 (Group IT).—Overriding aorta and pulmonic atresia. Note the transverse oval. 


valve, a small right ventricle with a malformed tricuspid valve, and a 
large left ventricle. This outline when compared with that seen in a 
tetralogy of Fallot was perhaps a little thicker on the left, which was 
secondary to the hypertrophy of the left ventricle. 

Summary.—1. A series of 8 cases divided into two groups has been 
discussed. Group I is composed of 6 patients showing overriding of the 
aorta, atresia of the pulmonary valve, and associated defects. Group II 
is composed of 2 patients showing atresia of the pulmonary valve and 
associated defects but not an overriding aorta. 

2. The most frequent clinical manifestations of both groups con- 
sidered together were cyanosis, slowness in growth and development, 
dyspnea, spells, increase in red blood cell count, enlargement of the 
heart, murmur, and diminished cardiac reserve. 
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3. The onset of cyanosis was at birth; that of slowness in growth and 
development from birth to 2 months; that of dyspnea from birth to 7 
months; that of spells from birth to 7 months. 

4. Clinical manifestations less frequently seen were clubbed fingers 
and toes, weakness, bleeding, thrill, edema, enlargement of the liver, 
enlargement of the spleen, and sinus thrombosis. 

5. Clinieal manifestations which might have been due to causes else- 
where than in the heart distracted attention from the heart to other 
organs, such as the brain, lungs, mouth, stomach, or intestines. 

6. On the basis of clinical manifestations alone the type of malforma- 
tion in the heart could not be determined. 

7. The roentgenologic manifestations were the most valuable in 
separating two groups of malformations of the heart having atresia of 
the pulmonary valve with or without overriding of the aorta. One 
group had a contour by x-ray which was that of a transverse oval; the 
other group had a enntour like a sheep’s nose but was slightly thicker 
than that of a tetralogy of Fallot. 

Conclusions—In two groups of congenitally malformed hearts, one 
showing overriding of the aorta, atresia of the pulmonary valve, and 
associated defects and the other showing atresia of the pulmonary valve 
and associated defects but not an overriding aorta, there was so much 
variation in the clinical manifestations that it was impossible to obtain 
characteristic clinical pictures. In conjunction with the clinical aspects, 
the contour of the heart by x-ray afforded a valuable indication of the 
type of malformation present. The contour alone could not be relied 
upon and should never be considered diagnostic except as an additional 
factor of evaluation. 


III. SIMPLE TRANSPOSITION OF THE AORTA AND ASSOCIATED CARDIAC 
MALFORMATIONS (EIGHT CASES) 


In the two previous sections we have presented cases of transposition 
of the great cardiac vessels in which there was an overriding aorta, the 
first group with pulmonary stenosis and the second group with pul- 
monary atresia. In this section we will discuss another type of trans- 
position, in which there is still more malrotation of the great cardiac 
vessels, so that the aorta no longer overrides the interventricular sep- 
tum but arises with the pulmonary artery from the right ventricle. 

There were 8 infants, ranging in age from 5 hours to 24%4 months. One 
of the babies was born prematurely. 

Pathologic Manifestations—Only 3 infants showed simple _trans- 
position of the aorta; the remaining hearts are included because they 
had in common a number of associated cardiae defects, and also because, 
according to Spitzer, whether they had a simple transposition of the 
aorta or not depended upon the time in development at which mitral 
atresia or stenosis occurred. Mitral obstruction did occur in all but 
1 of our cases, mitral atresia in 3, and mitral stenosis in 4. In 1 infant 
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the mitral valve was poorly developed. Also, there were a number of 
associated defects: aortic atresia in 4 babies; aortic stenosis in 2; 
atretie aorta in 3, small in 4; the left ventricle was tiny or a mere slit 
in 6, small in 1; the left auricle was small in 7. On the other hand, the 
tricuspid valve was wide or malformed in 8, the pulmonary valve was 
wide in 4; the pulmonary artery was large in 6; the right ventricle was 
large in 7; the right auricle was large in 8. There was, then, great or 
complete obstruction to the flow of blood through the left chamber of 
the heart in most of the cases with a corresponding freedom of flow 
through the chambers of the right heart. It should be pointed out that 
5 of the hearts showed signs of fetal endocarditis. It is not within the 
scope of this paper to enter into a discussion as to whether the hearts 
were congenitally malformed, with perhaps superimposed changes, for 
which there is, as yet, no adequate explanation. The fact remains that 
all the hearts were structurally similar in many respects. 


Other malformations in the heart were: a defect in the interauricular 
septum in 5; a defect in the interventricular septum in 4. The ductus 
was open in 6. There was a vertebral artery coming off the aorta in 1 
infant and a coarctation of the aorta in 2. In 7 infants, because of the 
extremely small size of the left ventricle, the left auricle, or both, or be- 
eause of wide septal defects, 6 of the hearts were practically triloculate 
and 1 biloculate. 

There was also a variation in the number of malformations elsewhere 
than in the heart. In this connection there was a surprising frequency 
of anomalies of the head: deformities of the ears in 3, micrognathia in 3, 
microglossia in 1, cleft palate in 1, choanal atresia in 2, deformed pu- 
pils in 1, ptosis of the eyelid in 2, and flaccid tongue in 1. It is in- 
teresting that none of the hearts which showed signs of fetal endocarditis 
were associated with these anomalies of the head. 

Clinical Manifestations—Slowness in growth and development was 
present in 8 patients. Six were one-half pound below normal weight, 
and 1 at the age of 244 months was more than five pounds underweight ; 
1 showed edema. All of them had difficulty in feeding, beginning at 
birth in 6, at three days in 1, and at three weeks in 1, which was due in 
part to dyspnea secondary to the malformation of the heart, and in part 
to malformation elsewhere, such as cleft palate, flaccid tongue, or 
choanal atresia. 

Cyanosis was present in all, beginning at birth in 7 infants, and at 
3 days in 1. It was described as livid, violaceous, conspicuous, dark 
blue, or gray. It appeared in spells and was increased by interference 
with breathing caused by choanal atresia or a flaccid tongue but was also 
present all the time to some degree and progressed. 

Dyspnea was present in all cases, beginning at birth in 5 eases, and 
at 3, 7, and 14 days, respectively, in 3. It was described as labored, 
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gasping, or panting, and appeared in spells but was more or less con- 
stant. It was caused to some degree by the presence of pneumonia in 
6 patients, atelectasis in 6, acute pleurisy in 1, and massive hemorrhage 
into the lung in 1. In 2 patients artificial respiration was used, and in 1 
a tracheotomy was performed. 

Spells were present in all cases but 2. They began at birth in 4, and 
at 3 and 8 days of age, respectively, in 2. They were usually attacks 
of dyspnea and cyanosis, but in 1 infant there was a convulsion and in 
2 there was sudden death. 

Enlargement of the heart was conspicuous in 5 babies and moderate 
in 2. In 1 there was no enlargement. 

Diminution of the cardiac reserve was present in all cases as shown 
by the average stay in the hospital, which was two days, and by the 
average age at death, which in 7 cases was 3 days. The oldest baby 
was 21%4 months of age. 





Fig. 4 (Group III).—Simple transposition of the aorta w‘th coarctation and mitral 
atresia. Markedly enlarged and globular heart. Measurements, 2.2 by 3.4 cm. = 5.6 
cem.; internal diameter of chest, 9.7 cm. 


Clinical manifestations less frequently seen were murmurs. A soft, 
blowing, or rough systolic murmur was heard in 4 infants. It was heard 
at the base or at the mitral area, or all over the precordium, and best 
over the sternum. In 1 patient a diastolic murmur was also heard, best 
over the sternum and the aortic area. In 4, on the other hand, no mur- 
mur was heard. Enlargement of the liver occurred in 4 cases, a slightly 
elevated red blood cell count, not over 5,700,000, in 3, and edema in 3. 
The aortic second sound was faint in 1 infant and loud and snapping 
in 1. 
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Clinical manifestations which may not have been secondary to the 
malformation of the heart were a tense or full fontanel in 4 eases, disten- 
tion of the abdomen in 2 cases, vomiting, diarrhea, and bleeding in 1 
“ase. 

Roentgenologic Manifestations—By x-ray only one cardiac outline 
is available, due to the fact that the babies died quickly. This x-ray, 
however, compares roughly in contour with that of a case published by 
Roberts. (See Figs. 4 and 5.) The hearts belong in the same ecate- 
gory, our heart having a mitral atresia and a marked coarctation of the 
aorta and Roberts’ heart having a mitral stenosis and an aortic atresia. 
The contour is globular and is quite different from that seen in cases of 
pulmonary stenosis or atresia. 


Rt atrium 








L. auricle 


Pul monary A 


L. ventricle 


oe 


Rt. vent waa 


“~~.Coronary A. 


Fig. 5 (Group III).—Case of Roberts.‘ Aortic atresia and mitral stenosis. Note 
the large right ventricle, the small left ventricle, large right atrium and small left 
atrium, the large pulmonary artery, and the small aorta. 


Summary.—Eight cases have been presented, 3 infants of which 
showed a simple transposition of the aorta. Five cases were included 
because they had a number of associated defects in common and because 
the factor of mitral atresia, stenosis, or maldevelopment was present, 
the time of development of which determines whether or not the aorta 
shall be transposed. 


The associated defects were such that there was great or complete 
obstruction to the flow of blood through the chambers of the left heart 
with a corresponding freedom of flow through the chambers of the 
right heart. 
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There was a surprising frequency of anomalies of the head, and 5 
eases showed fetal endocarditis, but the eases showing fetal endo- 
earditis did not show anomalies of the head. 

The most frequent clinical manifestations were slowness in growth 
and development in 8 infants, cyanosis in 8, dyspnea in 8, spells in 6, 
enlargement of the heart in 7, and diminution in the cardiac reserve in 8. 

Slowness in growth and development, cyanosis, dyspnea, and spells 
began at birth or within a few days after birth. 

Clinical manifestations less frequently found were murmurs in 4, 
enlargement of the liver in 4, slightly elevated red blood cell count in 
3, and edema in 3. 

Clinieal manifestations were found which may not have been due to 
the heart but detracted attention from it to other organs, such as the 
brain or intestines. 

Based on the clinical manifestations alone, the diagnosis of simple 
transposition of the aorta could not be made. 

The contour of the heart by x-ray showed that the simple tranposition 
of the aorta was globular in the only case in which x-ray was taken. 

Conclusions.—A series of 8 cases belonging to the category of simple 
transposition of the aorta showed great or complete obstruction to the 
flow of blood through the chambers of the left heart. The clinical man- 
ifestations alone did not afford a sufficient basis for making a diagnosis. 
But if in addition to most of the clinical manifestations incipient 
practically at birth, of almost normal red blood cell count, and of death 
occurring within a few days, if it is true, as seems probable, that the 
contour of these hearts by x-ray is globular, then it becomes much easier 
to distinguish cases of simple transposition of the aorta from cases of 
overriding aorta with stenosis or atresia of the pulmonary valve. 


IV. CROSSED TRANSPOSITION OF THE GREAT CARDIAC VESSELS 
(TWELVE CASES) 


In the three preceding parts we have discussed groups of cases show- 
ing transposition of the great cardiae vessels, each group having in 
succession an increased degree of malrotation: (1) overriding aorta 
with pulmonary stenosis, (2) overriding aorta with pulmonary atresia, 
and (3) simple transposition of the aorta. In this section we shall dis- 
cuss 12 cases of crossed transposition of the great cardiac vessels. In 
this malrotation the pulmonary artery arises from the left ventricle, the 
aorta from the right ventricle. Four cases had deformities elsewhere 
than in the heart. On entry, the patients varied in age from 3 days 
to 14 months. 

Pathologic Manifestations——These cases may be divided into three 
groups: 8 patients with approximately equal enlargement of the right 
and left ventricles, 2 with enlargement predominantly of the right 
ventricle, and 2 with enlargement predominantly of the left ventricle. 
The right auricle was dilated in 10 infants and not recorded in 2 eases. 
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The group of infants as a whole showed a variation in the patency of 
the interauricular and interventricular septa and of the ductus ar- 
teriosus. The foramen ovale was patent in 11 patients, all degrees 
of pateney being reported. Nine infants showed an interventricular 
septal defect, and the ductus arteriosus was patent in 6 infants. This 
resulted in three communications between the systemic and pulmonary 
cireulations in 3 patients, two communications in 7, and one communica- 
tion in 2. In addition, 1 infant showed a bifid right auricle with a 
dilated auricular appendage, 1 a bicuspid pulmonary valve with a 
hypoplastic pulmonary artery and a mitral stenosis, 1, hypoplasia of 
both great vessels, 1, dextroeardia with a right-sided aorta, and 1, two 
pulmonary veins returning blood to the fight auricle. 

Clinical Manifestations——There was considerable variation in the 
clinical manifestations, the most frequent of which will be discussed 
first. 

Cyanosis was present in all but 1 infant. The onset was at birth in 
9 eases and from 2 to 7 weeks after birth in 2. The cyanosis was worse 
in spells and was extreme at the end. In 5 eases the color was a mixture 
of pallor and blueness, particularly while the patients were at rest, more 
frequently deseribed in these eases than in any previously discussed. 

Dyspnea was present in all eases. It began at birth in 5 infants, and 
from three weeks to fourteen months after birth in 7 cases. It became 
worse in spells and was extreme at the end. The degree of dyspnea was 
influenced by the presence of pneumonia in 7 infants, atelectasis in 6, 
bronchitis in 1, and pulmonary hemorrhage in 1. In 2 cases dyspnea 
was accompanied by wheezing. 

Three of the babies were well nourished. The birth weight was satis- 
factory, but the average weight on entry in 9 infants was 4% pounds 
below normal; the average height of 9 babies was 1.4 inches below nor- 
mal, and 2 of them were overheight. The slowness in growth and de- 
velopment was due, in part, to diffieulty in feeding, which began at 
birth in 6 infants, and from two weeks to three months after birth in 3. 
It was due in some eases to refusal and in others to dyspnea. Vomit- 
ing occurred in 7 infants and diarrhea in 5. 

Spells were present in 9 infants. The onset was at birth in 4, and 
from five weeks to ten months after birth in 5. The spells for the most 
part were those of dyspnea and cyanosis, but in some infants there was 
choking or coughing, and in 2 sudden death. 

Enlargement of the heart was great in 4 infants and moderate in 7. 
In 1 there was no enlargement. 

A systolic murmur was heard in 9 babies but in no characteristic 
place. No murmur was heard in 3. 

Diminution of the cardiac reserve was shown in part by the period 
of hospitalization, 10 patients staying under fifteen days and 7 of these 
under two days. On first entry 11 patients were on the average of 3 
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months of age, excluding the oldest one. The age of the patient who 
survived the longest was 5 years and 2 months. 

Clinical manifestations less frequently seen were enlarged liver in 5 
infants, dilated veins in the neck or superficially over the body in 5, 
increase in the red blood cell count in 6, edema in 4, enlarged spleen in 
3, sinus thrombosis in 2, and clubbing of the fingers and toes in 1. 

Other clinical manifestations were present which might not have been 
secondary to the heart: retraction of the head or stiff neck in 3 infants, 
tense fontanel in 1, apparent paralysis of the intercostal muscles in 1, 
dryness of the mouth in 1, and bleeding in 1. 


Fig. 6 (Group IV).—Crossed transposition of the great vessels. 3 by 6.8 = 9.8 cm.; 
chest, 17.9 cm. At the upper right border note the rounded shadow of the distended 
right auricular appendage. Fluoroscopic examination showed the esophagus pushed 
to the right. This child was considerably older than the others, The rounded shadow 
was not seen during the first three years. 


Electrocardiographic Manifestations.—Electrocardiograms were made 
in but a few eases, and their significance is not clear. In 1 infant a 
dextrocardia was present, but it was not confirmed by the electro- 
cardiogram. The tracings were not repeated, but it should be remem- 
bered that the imterventricular septum, according to the theory of 
Spitzer, was a false septum, and just as there was often variation in the 
distribution of the coronary arteries, there could have been a variation 
in the distribution of the branches of the bundle of His. Likewise the 
tracings in another infant were unusual and secondary, perhaps, to the 
same cause. In still another infant the electrocardiogram showed a 
marked right axis deviation, which was not in accord with the anatomic 
findings. 
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Roentgenologic Manifestations——The contours of the hearts with en- 
largement of both the right and left ventricles were very similar. The 
contour on the right was due to the dilated right auricle, that on the 
left to the hypertrophy of both ventricles (Fig. 6). 

Summary.—Twelve cases of crossed transposition of the great cardiac 
vessels have been presented. There were variations in the type and 
number of defects associated with crossed transposition of the vessels. 
Since there v.ere variations in the anatomic findings, the clinical man- 
ifestations could be expected to vary. The most frequent clinical man- 
ifestations were cyanosis, dyspnea, slowness in growth and develop- 
ment, spells, enlargement of the heart, murmurs, and diminution of the 
eardiae reserve. Clinical manifestations less frequently seen were en- 
larged liver, dilated veins in the neck or superficially over the body, 
inerease in the red blood cell count, edema, enlarged spleen, sinus 
thrombosis, and clubbing of the fingers and toes. 

Clinieal manifestations were found which might not have been due 
to the cardiac malformation and detracted attention to other organs, 
such as the brain. 

On the basis of the clinical manifestations, a diagnosis of the con- 
genital eardiae malformation present could not be made. With the 
help of the roentgenologic manifestations, three groups of cases could 
be separated according to an equal degree of hypertrophy of both 
ventricles, or to the right or left ventricle predominantly. Not all these 
contours are seen exclusively with cases of crossed transposition, but 
the contours are different from those seen in other types of transposition 
of the great vessels. 

Conclusions.—A series of 12 cases belonging to the category of crossed 
transposition of the great cardiac vessels showed, in addition to other 
associated cardiae defects, approximately equal enlargement of both 
ventricles, greater enlargement of the right ventricle, or greater enlarge- 
ment of the left ventricle. On the basis of the clinical manifestations, a 
diagnosis of transposition of the great vessels could not be made, but 
x-ray contours were different from those seen in cases of overriding of 
the aorta with stenosis or atresia of the pulmonary valve and in eases 
of simple transposition of the aorta. These contours were grouped in 
similar classification: The ventricles were about equally hypertrophied 
or the one ventricle was hypertrophied predominantly. 


V. MIXED TRANSPOSITION AND CORRECTED TRANSPOSITION OF THE 
GREAT CARDIAC VESSELS 


In this section we shall diseuss 7 eases of transposition of the great 
eardiae vessels, which may be divided into two groups: (1) mixed trans- 
position of the great vessels and of the tricuspid valve, and (2) ecor- 
rected transposition of the great vessels. The ages of the patients varied 
from 5 days to 4 years, 3 months. In 4 patients there were associated 
malformations elsewhere in the body. 
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Pathologic Manifestations—Group I is composed of 4 cases in which 
there was a greater degree of malrotation of the great vessels than in 
above mentioned cases. The malrotation was maximal in the third and 
fourth cases of this group. There was no true interventricular septum, 
and the false septum marked off a small chamber from which only the 
aorta arose. In Group II there are 3 cases of transposition of the great 
vessels: in 2 it was corrected by inversion of the ventricles and of the 
transposed great vessels, and in 1 it was partly corrected by partial in- 
version of the great veins entering the heart. Groups I and II are alike 
in that the patients show a large right auricle and an interventricular 
septal defect. In each group there is 1 infant with an anomaly of the 
coronary sinus, 1 with tricuspid stenosis or atresia, 3 with stenosis 
or atresia of the pulmonary valve, and 1 with obstruction of the aortic 
valve—aortie stenosis and a bicuspid aortic valve. There was variation 
in both groups in the amount of enlargement of the ventricles, in the 
degree of patency of the septal defects and of the ductus arteriosus, and 
in the relative sizes of the pulmonary artery and of the aorta. Each 
group includes a transition case: Group I, a transition from simple 
transposition of the aorta to mixed transposition of the great vessels and 
of the tricuspid valve; Group II, a transition from crossed transposition 
to mixed transposition. It is obvious that we are not dealing with 
transposition of the great vessels alone but with two groups having com- 
binations of defects, which in some respects are very similar and in other 
respects are quite different. 

Clinical Manifestations—The cases in these groups cannot be sepa- 
rated clinically and so may be discussed together. The most frequent 
clinical manifestations will be presented first. 

The onset of cyanosis was from birth to 2 weeks of age in 6 infants. 
In 1 it was not observed until the age of 4 years. It was slight at first, 
not always present while the patient was at rest, became worse in spells 
and with exertion, such as coughing or crying or nursing, and at the 
end was constant and deep. 

The onset of dyspnea was at birth in 4 infants, at one to three months 
after birth in 2, and was first noted in 1 at 4 years of age. In 1 ease 
it was constant from the beginning and in the others was noticed in 
spells on exertion. As time passed the dyspnea became worse and was 
described as panting or gasping, except in 1 infant in whom it was 
never more than moderate. In 7 babies there was terminal broncho- 
pneumonia, and in 2 there were tuberculosis and atelectasis, respectively. 

The following was noted regarding slowness in growth and develop- 
ment. The patients were on the average two and one-half pounds under- 
weight. All but 1 was on the average of one and one-half inches under- 
height. There was difficulty in feeding in 7 infants which began at 
birth in 6 and at 1 month of age in 1. It was due in part to refusal and 
in part to dyspnea. Vomiting was present in 5 babies and diarrhea 
in 2. 
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Spells were present in all but 1 infant. The onset was from birth in 
3 eases and from one to four weeks after birth in 3. The spells con- 
sisted of (1) choking while nursing; (2) sneezing, squealing, dyspnea, 
cyanosis, exhaustion; (3) sereaming, stiffness, limpness, and pallor; 
(4) hard coughing and cyanosis; (5) sereaming, deep cyanosis, ap- 
parent pain, and exhaustion; and (6) choking, vomiting, and the pas- 
sage of a stool. The spells became more frequent with the passing of 
time. 

Enlargement of the heart was conspicuous in 4 infants, moderate in 3. 

A systolic murmur was heard in all cases, but it was not characteristic 
as to quality or location. 

The cardiac reserve was diminished in all the cases as judged by (1) 
the shortness of their stay in the hospital, under fourteen days in 4 
eases, and (2) the average age at entry, which was 514 months, excluding 
one child, who was 4 years, 3 months old. 

Clinical manifestations less frequently noted were cough in 5 infants, 
apparent pain in 4, increased red blood cell count in 4, edema in 3, en- 
larged liver in 3, enlarged spleen in 3, clubbing of the fingers and toes in 
3, and thrill in 1. 

Other clinical manifestations present which may not have been sec- 
ondary to the malformation of the heart were distended abdomen in 3 
babies, dry mouth in 2, and bleeding in 1. 

Electrocardiographic Manifestations.—Tracings were taken in only 2 
eases. In the first there was a tendency to left-axis deviation in a heart 
in which the left ventricle was much larger than the right. In the sec- 
ond ease no clue was given as to the type of cardiac malformation 
present. 

Roentgenologic Manifestations—We mentioned previously that cases 
could not be separated clinically. With respect to the contours of the 
heart by x-ray, however, two or three cases stand out from the rest. 
The contours of the hearts in 2 cases showed a round shadow at the 
base of the heart on the right which corresponded to the position of 
the enlarged and transposed aorta, and below it the short, almost ver- 
tical border of the right ventricle, not the right auricle (Fig. 7). In 
1 ease, which was likewise that of a mixed transposition, the round 
shadow of the right border was missing because there was slight aortic 
stenosis and a small aorta, and the right border was no longer vertical, 
beeause the right ventricle was large. In 2 cases the transposition was 
corrected, not considering the other malformation present. With the 
help of the contours by x-ray the diagnosis might have been suspected. 

Summary.—Seven cases showing transposition of the great vessels 
have been described, 4 of them showing mixed transposition of the great 
vessels, with transposition of the tricuspid valve, and 3 of them showing 
wholly or partially corrected transposition of the great vessels. 

These two groups had in common a large right auricle and an inter- 
ventricular septal defect. 
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Some cases of each group showed a number of associated cardiac de- 
fects in common: anomalies of the coronary sinus, pulmonary valve, 
tricuspid valve, and aortic valve. 

Both groups showed not merely transposition of the great cardiac 
vessels but combinations of other eardiae defects which in some instances 
were very similar and in others quite different. 

Since there was great variation in the pathologie manifestations, the 
clinical manifestations would be expected to vary. 





} 


Fig. 7 (Group V).—Mixed transposition of the great vessels with transposition of 
the tricuspid valve. Note the bulge in the right upper portion of the contour, due to 
the transposed large aorta. Note beneath this the short almost vertical border of the 
right ventricle. 


The clinical manifestations most frequently seen were cyanosis in 7 
infants, dyspnea in 7, slowness in growth and development in 6, spells 
in 6, enlargement of the heart in 7, murmurs in 7, and diminution of 
the cardiac reserve in 7. 

The onset of cyanosis was usually at birth or within two weeks; 
dyspnea, at birth or within one to three months; slowness in growth 
and development, from birth to within one month; spells, from birth to 
within one month after birth. 

Clinical manifestations less frequently observed were cough in 5 in- 
fants, apparent pain in 4, increased red blood cell count in 4, edema 
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in 3, enlarged liver in 3, enlarged spleen in 3, clubbing of the fingers 
and toes in 3, and thrill in 1. 

Other clinical manifestations were present which may not have been 
secondary to the malformation of the heart but detracted attention from 
the heart to other organs, such as the intestine. 

On the basis of the clinical manifestations, the type of cardiac mal- 
formation present could not be determined, 

With the aid of the roentgenologie manifestations, a diagnosis of 
mixed transposition might be made in 3 cases, and the diagnosis of 
corrected transposition might be suspected in 2 cases. 

The contour of the heart by x-ray showed in 2 cases of mixed trans- 
position a bulge of the upper right border corresponding to a large and 
transposed aorta; the right border below this bulge was short and ver- 
tical, corresponding to a small right ventricle. 

Conclusions.—Two groups of cases showing transposition of the great 
vessels were, in part, examples of mixed transposition of the great ves- 
sels and of the tricuspid valve, and, in part, corrected transposition. 
They could not be separated from one another on the basis of clinical 
manifestations, but the distinction might have been made, to some ex- 
tent, by the aid of the roentgenologie manifestations. 


GENERAL SUMMARY 


Prognosis —The outcome of the eases presented was influenced by 
factors other than the malformation of the heart. Prematurely born 
babies, of which there were 7, presumably are less well fitted to survive 
than full-term babies, although one of the children who lived the longest 
was born prematurely. Babies with malformed hearts who are not 
guarded against infection or are not adequately treaied are not expected 
to overcome sickness as do babies with sound hearts: 16 babies had 
otitis media; 28 had bronchopneumonia. Babies who have multiple or 
serious malformations elsewhere than in the heart are more prone to suc- 
eumb than are babies not so affected; there were 18 of these babies. 
The presence of visible malformations of the body suggests a marked 
constitutional inferiority and the possibility of malformations, which 
may be found at autopsy and are not suspected during life; there were 
4 cases with hydronephrosis and megaloureters. 

If we consider symptoms secondary to the heart malformation and 
their bearing on prognosis, it will be unwise to base a completely favor- 
able prognosis on the severity of any one of the frequent clinical man- 
ifestations, because patients showing them have lived for years. Like- 
wise, it must be remembered that sudden death may occur in a small 
number, and it is impossible to distinguish the characteristics of this 
group. The babies who died the earliest were those in the group with 
simple transposition of the aorta. 

In each of the five groups there was one patient who lived longer than 
the average age of that group. If the groups are taken in the same order 
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as they have been discussed, (1) overriding aorta with pulmonary 
stenosis, (2) overriding aorta with pulmonary atresia, (3) simple trans- 
position of the aorta, (4) crossed transposition of the pulmonary artery 
and the aorta, and (5) mixed transposition of the great vessels, the 
number of patients in each group is as follows: 


GROUP I GROUP II GROUP III GROUP IV GROUP V 
11 8 8 12 7 


The average age of each group on entry, likewise taken in order, ex- 
eluding the oldest child in each group, is as follows: 


GROUP I GROUP II GROUP III GROUP IV GROUP V 
3.6 months 7 months 3 days 3 months 5.5 months 


The duration of stay in the hospital was as follows: 


9 under 6 under 6 under 8 under 4 under 
11 days 11 days 2 days 15 days 14 days 
The longest stay in the hospital, including several admissions, was 
as follows: 


GROUP I GROUP II GROUP III GROUP IV GROUP V 
8 months 381 days 6 days 66 days 51 days 
The average age at which the patients died, omitting one case in each 
group who lived the longest, was as follows: 


5 months 7% months 5 days 31%4 months 7% months 


The ages of the patients who lived the longest were as follows: 


9542 years 9%o years 2% months 5% years 4%4o years 


If we compare the ages at which the oldest children died, with the 
average age of death of the other children in their respective groups, it 
appears that some children lived many times the average age. The 
multiples are likewise given in order: 


23 times 14 times 15 times 19 times 7 times 


In other words, still following our original order of discussion, 1 out of 
11 patients lived twenty-three times the average age of the other pa- 
tients in that group; 1 out of 8 lived fourteen times as long; 1 out of 12 
lived nineteen times as long; 1 out of 7 lived seven times as long. 

Put in still a different way, 5 out of 46 patients, about 10 per cent, 
lived from seven to twenty-three times as long as the average ages of the 
others. 

What were the chances that these patients would die suddenly, or 
acquire bacterial endocarditis, or have sinus thrombosis? The figures 
are given for the series as a whole, because there was no characteristic 
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figure for any group. Sudden death occurred in 10 infants, bacterial 
endocarditis in 4, and sinus thrombosis in 6. 

Diagnosis—Thirty-nine eases of transposition of the great vessels 
have been presented, with 7 other cases so closely related that all may 
fairly be considered together. Diagnosis in these cases has not been 
easy (1) because symptoms were present which detracted attention from 
the heart to the brain, lungs, or abdomen when important cardiae symp- 
toms were absent or overlooked; (2) because it was sometimes uncertain 
whether the severity of the symptoms could be ascribed to the heart 
exclusively ; and (3) because the cardiac malformations were not single 
defeets but combinations of defects which varied in size or extent and 
overlapped from one group to another. A few points, however, stand 
out. If we compare the time of onset and the severity of dyspnea, 
cyanosis, slowness in growth and development, and spells, which were 
common to a majority of all five groups, it appears that in overriding 
aorta with pulmonary stenosis the onset of these symptoms was several 
months after birth, while in the other groups the onset was more nearly 
at birth. It appears also that the degree of cyanosis was highest in 
cases of simple transposition of the aorta followed by overriding aorta 
with pulmonary atresia. No other difference with regard to the other 
clinical manifestations was outstanding, except that the duration of 
these symptoms was extremely short in cases of simple transposition of 
the aorta. A comparison of the degree of hypertrophy of the heart was 
of no value in the way of differentiating one group from another, nor 
was a consideration of the murmurs or of the absence of murmurs. The 
red blood cell count was elevated, although not in every ease, in all the 
groups except simple transposition of the aorta. The incidence of edema, 
clubbed fingers, and enlargement of the liver was almost the same in all 
groups except that clubbing was a little more frequent in cases with over- 
riding aorta with pulmonary atresia. Clinical manifestations such as 
pain, distension of the abdomen, bleeding from the rectum, prolapse 
of the rectum, and diarrhea may have been secondary to the congenital 
eardiae malformation, because in 5 infants there were examples of what 
appeared to be successive steps of the same process: congestion; a deep 
plum color of the intestine, hemorrhage into the intestine, and infarction 
of the intestine and necrosis of the wall (6 cases). Finally, if we con- 
sider the x-ray contours of these hearts, particularly with reference to 
infants, there seems to be evidence for the belief that it is possible to dis- 
tinguish more easily one group of cases from another. 
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PROGNOSIS FOR CHILDREN WITH CONGENITAL ANOMALIES 
OF THE HEART AND CENTRAL VESSELS 


Lire EXpeEcTANCY IN Patent Ductus ARTERIOSUS 


May G. Wi1Lson AND Rose LUBSCHEZ 
New York, N. Y. 


HE recent reports of successful ligation of persistent ductus ar- 

teriosus' have stimulated general interest in congenital heart disease. 
It has become apparent that accurate data as to the incidence, morbidity, 
and life expectancy of patients with congenital, malformations of the 
heart are essential. Of particular importance is the lack of information 
as to the prognosis for patients with uncomplicated patent ductus ar- 
teriosus. 

The incidence of congenital heart disease in the general population 
is unknown. It has been estimated that from 1 to 2 per cent of cases 
of organic heart disease in adults and from 5 to 12 per cent in children 
are due to congenital malformations of the heart. Analysis of 54,842 
summarized autopsy reports reveals (Table I, Division A) that con- 
genital cardiae defects constitute 1.3 per cent of all eases, the values 
ranging from 0.6 to 5.4 per cent. This wide range, while due in part to 
differences in criteria, results chiefly from the inclusion of infant deaths 
in some series. It is well known that the incidence of multiple con- 
genital anomalies which are incompatible with life or normal develop- 
ment is highest in the first year of life. In Table II is summarized the 
distribution by age of 152 patients with congenital cardiac malformation 
taken from autopsy reports of the New York Nursery and Child’s Hos- 
pital and the New York Hospital. It may here be seen that the highest 
frequeney occurred in infaney; 9.2 per cent of all autopsies under 1 
month of age and 5.4 per cent from 1 month to 1 year of age were cases 
of congenital heart disease in the combined records. 

The relative frequency of the various congenital cardiac anomalies is 
usually based on autopsy reports, since precise diagnosis of the structural 
defects during life is possible for only a few anomalies. In Table IIT is 
summarized the distribution of the various congenital anomalies in 152 
eases in our series. Septal defects constituted 38.2 per cent of this 
series; valvular anomalies, 24.4 per cent; anomalies of the great vessels, 
19.7 per cent; and the incidence of uncomplicated patent ductus arteri- 
osus was 10.5 per cent. The largest series of one thousand reported cases 
was collected by Abbott? in which uncomplicated patent ductus ar- 
teriosus was present in 9.2 per cent. Of the total 54,842 autopsies sum- 
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marized in Table I, Division B, uncomplicated patent ductus arteriosus 
constituted 0.11 per cent (63 persons) of all deaths and 10.3 per cent of 
the total congenital anomalies. In the majority of cases with this defect, 
death occurred in infancy or in early childhood. Of the 63 cases of 
uncomplicated patent ductus artericsus, in only 38 cases was the cause 
of aeath recorded. Of these there were 2 deaths caused by vacterial 
endocarditis. 
TABLE IT 


Per CENT OF CONGENITAL ANOMALIES* OF THE HEART AND CENTRAL VESSELS AMONG 
ToTaL AUTOPSIES BY AGE 








AGE | TOTAL AUTOPSIES | TOTAL C.C.M.t | PER CENT 
New York Nursery and Child’s Hospital (1920-1931) 


Stillborn 196 5 2.6 
<1 mo. 177 18 10.2 
1 to 11 mo. 602 18 3.0 
1 to 10 yr. 105 2 1.9 
11 to 13 yr. 5 - . 
Total 1,085 43 4.0 
1 mo. to 13 yr. 712 20 2.8 
New York Hospital (1932-1941) 


Stillborn 587 27 
<1 mo. 36 
1 to 11 mo. ‘ 19 
1 to 10 yr. 26 8 
11 to 20 yr. 75 1 
21 yr. + 3é 18 
Total p 109 
1 mo. to 21 yr. + 46 





























Combinec 
Stillborn 783 32 
<1 mo. 585 54 
1 to 11 mo. 685 37 
1 to 10 yr. 366 10 
11 to 20 yr. 80 1 
21 yr. + 1,358 18 
Total 3,857 152 
1 mo. to 21 yr. + 2,489 66 
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*Patency of the foramen ovale was not included at any age unless it was large or 
associated with other anomalies. Patent ductus arteriosus was only included after 
one month of age unless it was large or associated with other anomalies. 


tCongenital cardiac malformation. 


Bullock and his co-workers* analyzed 80 reported cases of uncompli- 
cated patent ductus arteriosus, adding 4 cases to the 76 cases compiled by 
Abbott, and observed that in 53 per cent (42 persons) bacterial endo- 
carditis was a cause of death and in 86 per cent (69 persons) death was 
due to the congenital anomaly. In our series of 16 cases of uncompli- 
eated patent ductus arteriosus there was one sudden death in an infant 
11 months of age. 

Analyses based on a selected group of fatal cases are not suitable for 
determining the hazard for living patients with uneomplicated patent 
ductus arteriosus. To estimate the life expectancy in congenital heart 
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disease, it is necessary to use a representative sample of the population 
Such data are difficult, if not impos- 


obseryed over a full span of life. 


sible, to obtain. 


TABLE IV 


However, the opportunity to observe 132 children con- 


CLINICAL SIGNS AND SYMPTOMS OF 132 PATIENTS WITH CONGENITAL ANOMALIES OF 
THE HEART AND CENTRAL VESSELS 








CLINICAL SIGNS AND SYMPTOMS 


PATENT 

DUCTUS 

ARTERI- 
OSUS 


ACYANOTIC 
GROUP ; 
THRILL 
AT BASE 


CYANOTIC 
GROUP 


MURMUR 
AT BASE; 
NO THRILL 
AT BASE 





Total cases 
Fluoroscopy 
Abnormal base 
Aorta 
a 
++ 
Pulmonary conus 
++ 
++4 
Right ventricle 
+ 
++ 
+++ 
Left ventricle 
— 
++ 
+++ 
Left auricle 
+ 
++ 
Physical examination 
Thrill 
Murmurs 
Humming top; machinery 
Systolic, diastolic 
Systolic 
Electrocardiogram 
Negative 
Right axis deviation 
Left axis deviation 
P changes 
QRS changes 
Bundle branch block 
Heart block 
Other findings 
Poor nutrition 
Rheumatie fever 
Mongolism 
Cause of death 
Cardiac failure 
Sudden 
Subacute bacterial endocarditis 
Acute infection 
Other 





2Q 
38 


25 


11 




















45 


ons ol 


a 
Co 





sidered to have congenital heart disease in the Pediatrie Cardiae Clin- 
ies of the New York Nursery and Child’s Hospital and the New York 
Hospital has afforded data suitab!e although limited for such an analysis, 
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These patients were observed over a twenty-year period in which the 
average period of observation per patient was nine years. In Table IV 
are summarized the physical findings in this group of patients.* 

The statistical method for estimating life expectancy follows the 
usual procedure for the construction of a life tablet The principle of a 
life table is a simpie one; it rests on the knowledge of the number of per- 
sons exposed to risk at various ages during specific time intervals and the 
number of deaths among such exposures. In this series there were 132 
persons between the ages of 2 and 30 years with congenital heart dis- 
ease who were exposed to risk. In this group there were 7 deaths which 
could be attributed to congenital heart disease. 

Mortality rates were first determined for the entire group of patients 
with congenital heart disease and constitute an over-all mortality rate 
for patients with congenital heart disease surviving through the first, 
second, and third decades of life.t 

The annual mortality rate (Table V, Division A) for observations 
made in the first decade of life (2 to 9 years) was 0.49 per cent, or in 
other words, a child with congenital heart disease has one chance in 
about 200 of dying before he is 10 years old. For the second decade (10 
to 19 years) the mortality rate was 0.70 per cent, or a child with con- 
genital heart disease who has survived the age of 10 years has one chance 
in about 140 of dying before he reaches the age of 20 vears. In the third 
decade of life no deaths occurred in our series. The average age of the 
individuals in this deeade is 25 years. It seems reasonable to conclude 
from our observations that the risk in the second decade is not greater 
than in the first, and there is no evidence as yet that the risk in the third 
decade will be of a greater magnitude. 

A separate mortality rate was made for 38 patients considered to 
have uncomplicated patent ductus arteriosus (Table V, Division B). 
This rate was found to be of the same magnitude as that for the entire 
series in the second decade, 0.38 per cent, and is in marked contrast 
to that obtained for the group of 24 patients with congenital heart dis- 
ease associated with cyanosis. The mortality rates in the latter group 
were 1.77 per cent in the first decade and 1.92 per cent in the second 
decade. In other words, a child with patent ductus arteriosus reaching 
the beginning of the second decade of life has one chance in about 260 
of dying before he reaches the age of 20 years, while a patient with 
cyanosis has one chance in about 52 of suecumbing in the same decade. 


*The diagnosis of congenital heart disease was made according to the criteria of 
the New York Heart Association. In thirty-eight patients the physical findings were 
consistent with the diagnosis of patent ductus arteriosus. In twenty-five patients who 
were acyanotic and in twenty-four patients who were cyanotic the physical findings 
included a basal thrill and characteristic murmur consistent with the diagnosis of 
congenital abnormality of the heart. In 45 patients the murmur alone was considered 
characteristic of that found in congenital cardiac malformation. In all of these cases 
diagnosis was substantiated by fluoroscopic and electrocardiographic examination. 

+Since infant deaths are not represented in this series and relatively few children 
were observed from birth, the life experience of persons in the first and second years 
of life is entirely excluded, and the analysis includes only the interval between first 
and last observations of 132 persons representing our living series. 
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It may be noted that the annual risk of death is five times as great for 
persons with congenital heart disease associated with cyanosis. 

It will be observed that the low mortality rate obtained for the entire 
group of patients with congenital heart disease is reflected in the rate 
obtained for the 38 patients believed to have uncomplicated patent 
ductus arteriosus. These mortality rates give a life expectancy in 
marked contrast to that estimated from any series of selected fatal cases. 
For example, in 80 fatal cases of uncomplicated patent ductus arteriosus 
Bullock found that by the age of 14 years, 14 per cent (11 persons) had 
died, by the age of 30 years, one-half were dead, und by the age of 40 
years, 71 per cent were dead. Of the 16 cases of uncomplicated patent 
ductus arteriosus in our post-mortem series, 14 died before reaching 1 
year of age. In the two remaining patients death occurred at the ages 
of 49 and 55 years, respectively, and was due to other causes. 


TABLE V 


MORTALITY RATES IN CONGENITAL ANOMALIES OF THE HEART AND CENTRAL VESSELS 
AMONG 132 PATIENTS OBSERVED OVER A TWENTY-YEAR PERIOD 








OBSERVED 
NUMBER OF AVERAGE 


LIFE ANNUAL 
CASES 


‘ : PERIOD OF OB- 
DECADE oanne oe DEATHSt |DEATH RATE! —evaTloN IN 
: (PERSON (rz cexT)| .... 


SENTED* EACH DECADE 
YEARS) | 


A. All Cases 








2 to 9 years 406.5 2 3.9 years 


10 to 19 years 3 715.0 5 .3 years 
20 to 29 years 3 174.5 - - -7 years 
30 years + 7.0 - - 3 years 


. Cases With Patent Ductus Arteriosus 








2 to 9 years 107.5 - - } years 
10 to 19 years 260.0 1 0.38 .8 years 
20 to 29 years 70.0 - - years 
30 years + 1.0 - - years 


C. Cases With Cyanosis 











2 to 9 years 56.5 | as 3 years 
10 to 19 years 104.0 2 : 5.8 years 
20 to 29 years g 7.5 . years 
30 years + - - 




















*Cases observed during any part of indicated decade. 
+There were four additional deaths: two in the first decade, one in the second 
decade, and one in the third decade not attributed to congenital cardiac malformation. 


In no instance in our clinic series of 38 patients considered to have 
uncomplicated patent ductus arteriosus was there a death due to bae- 
terial endocarditis or cardiac failure. There was, however, one unex- 
plained sudden death. Three patients were considered to have slight 
impairment of nutrition and one had a slightly diminished cardiac re- 
serve. At last observation (1941), 24 of the patients were between the 
ages of 10 and 20 years, twelve were between the ages of 20 and 30 years, 
and two had passed their thirtieth year. 
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Gross has recently estimated that the risk of surgical closure of the 
patent ductus arteriosus in the hands of a competent operator is well 
below 10 per cent,’ although it undoubtedly will fall to a lower level 
when a greater familiarity with the technique is obtained. He advises 
operation in childhood whenever possible in preference to the second or 
third decade of life, since the vessels of children are more pliable, and he 
considers the risk of bacterial endocarditis to be lessened after the third 
decade. 

In view of the low mortality rate in our series from all types of con- 
genital defects as well as from patent ductus arteriosus, surgical inter- 
vention in children believed to have a patent ductus arteriosus would 
not seem to be indicated. 

It is recognized that the series analyzed is too small to warrant any 
absolute statements as to the life expectancy in patients with congenital 
heart disease, particularly those with uncomplicated patent ductus 
arteriosus. However, it is important to emphasize that the prevailing 
opinion of the hazard for patients with patent ductus arteriosus is based 
on analyses of post-mortem data. This is inadequate for the purpose of 
estimating life expectancy since the number of patients who survived is 
not known and gives an erroneously exaggerated impression of the risk 
involved. 

Until sufficient data from a representative sample are collected and 


adequately analyzed, the evaluation of surgical intervention in children 
with patent ductus arteriosus is not possible. However, it would appear 
at the present time that in children the surgical risk far exceeds the 
natural risk observed in our series of 132 patients with congenital heart 
disease, including patent ductus arteriosus. 
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CONCURRENT IMMUNIZATION AGAINST TETANUS, 
DIPHTHERIA, AND PERTUSSIS 


A CoMPARISON oF FLUID AND ALUM-PRECIPITATED TOXoIDS 


JOHN J. MILLER, JR., M.D., aNpo T. M. Sarto 
SAN FRANCISCO, CALIF. 


HE proof of the prophylactic value of tetanus toxoid by the officers 

of the British Army’ and the adoption of tetanus toxoid as a routine 
immunization procedure in the United States armed forces has focused 
attention on this agent. The literature on active immunization against 
tetanus has been reviewed in a very complete manner by Jordan and 
Halperin.? Since their review appeared, there have been several new 
contributions* * * dealing with the immunization of children with com- 
bined tetanus and diphtheria toxoids. Different products, different 
dosages, and various intervals between the injections have been em- 
ployed. The criterion of antigenicity has of necessity been the level of 
tetanus antitoxin produced. Final proof of the prophylactic value of 
tetanus toxoid in children, incidence of tetanus after casualties, will 
not be obtained for years. 

The following study differs from those previously reported in that 
it was a trial of concurrent immunization against pertussis as well as 
against tetanus and diphtheria. The simultaneous administration of 
three or more antigens has been adopted in France under the leader- 
ship of Ramon. He has advanced evidence indicating that the effect 
of each antigen is thereby enhanced rather than impeded.* Seventy-six 
children were given phase I H. pertussis vaccine and fluid combined 
toxoids. One hundred children received vaccine and alum-precipitated 
combined toxoids. The routine time schedule of injections is shown 
in Table I. However not all patients followed the schedule exactly. 
Intervals between the injections were often longer (and once or twice 
shorter). The factor of length of interval will be discussed later. 

When fluid preparations were used, the diphtheria toxoid was given 
in three doses at two-week and six-week intervals. With the alum- 
precipitated material the diphtheria toxoid was always combined and 
was given in two doses at an eight-week interval. 

Tetanus toxoid was given in three doses at eight-week and sixteen- 
week intervals in both fluid and alum-precipitated groups. 

Pertussis vaccine was given in three similar doses at two-week inter- 
vals in both groups. 

METHODS 


The tetanus antitoxin titrations were carried out in mice according 
to the method of Glenny and Stevens.’ The test dose of toxin* routinely 


From the Department of Pediatrics, Stanford University School of Medicine. 
*Kindly supplied us in a dried state by Mr. F. G. Jones of Eli Lilly and Co. 
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TABLE I 


CONCURRENT IMMUNIZATION SCHEDULES 








FIRST SERIES WITH FLUID TOXOIDS 


SECOND SERIES WITH ALUM PRECIPITATED- 
TOXOIDS 





1 c.c. of combined diphtheria and tetanus 
fluid toxoids containing 20 billion H. 
pertussis 


1 c.c. of combined diphtheria and tetanus 
alum-precipitated toxoid and in other 
arm H. pertussis vaccine, 20 billion 
(1 e.e.) 





Two-Week 


Interval 





1 e.c. of fluid diphtheria toxoid and in 
other arm H. pertussis vaccine, 30 bil- 
lion (1.5 ¢.e.) 





H. pertussis vaccine, 30 billion (1.5 e.c.) 





Two-Week 


Interval 





H. pertussis vaccine, 30 billion (1.5 ¢.c.) | H. pertussis vaccine, 30 billion 1.5 c.c.) 





Four-Week 


Interval 





1 e.e. of fluid diphtheria toxoid and in 
other arm 1 c.c. of fluid tetanus toxoid 


1 c.e. combined diphtheria and tetanus 
alum-precipitated toxoid 





Four-Week 


Interval 





Smallpox vaccination 


| Smallpox vaccination 





Twelve-Week Interval 





1 cc of fluid tetanus toxoid (Schick test) _ e.c. alum-precipitated tetanus toxoid 


(Schick test) 





Total fluid diphtheria toxoid, 2.5 c.c. 


Total fluid tetanus toxoid, 2.5 e.c. 


Total pertussis vaccine, 80 billion 


Total alum-precipitated diphtheria tox- 
oid, 1 ¢.e. 

Total alum-precipitated tetanus toxoid, 
1.5 ¢.e. 

Total pertussis vaccine, 80 billion 





The toxoids were kindly supplied by Eli Lilly and Co., Indianapolis, Ind, 


The 
Calif. 


pertussis vaccine was kindly supplied by the Cutter Laboratories, 


Berkeley, 


used was that which when mixed with 0.001 American unit of standard 
Some 
comparative titrations with larger amounts of toxin against 0.01 unit 


tetanus antitoxin*® killed mice in seventy-two to ninety-six hours. 


of standard antitoxin in mice and against 0.1 unit of standard anti- 
toxin in guinea pigs served to check the accuracy of the technique used. 
The use of this small amount of toxin enabled us to titrate small vol- 
umes of sera which could be obtained by ear or heel puncture. The 
blood was collected in Lyon’s tubes. Frequent repeated bleedings were 
thus facilitated, although low levels of antitoxin could not be deter- 
(The less serum available, the higher the minimum titer that 
ean be determined. ) 


mined. 


The antigenicity of the diphtheria toxoid used was determined by 
Schick tests controlled with heated toxin.t In two equivocal reactions, 


diphtheria antitoxin titrations were performed.{ 


*Kindly supplied us by Dr. M. V. Veldee, Chief of the Division of Biological Con- 
trol, National Institute of Health. 

#The Schick test toxin and control was that of Eli Lilly and Co. 

tCourtesy of Dr. W. H. Kellogg, Chief, Bureau of Laboratories, California State 
Department of Health. 
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The antigenicity of the pertussis vaccine used was determined by an 
agglutinative reaction developed in this laboratory. With this tech- 
nique the rise and persistence of H. pertussis agglutinins after injec- 
tions of 80 billion H. pertussis (without concurrent toxoid) has been 
charted.* A study of over 200 infants indicated that more than 75 per 
cent of those injected developed agglutinins in titers of 1 to 160 or 
higher. With occasional exceptions, the titers have remained (curi- 
ously) relatively stationary, now for five years. A study of the rela- 
tionship between the titer of serum antibody and clinical immunity is 
being made. Observations to date suggest that whereas immunity may 
exist in the absence of demonstrable agglutinins, susceptibility does not 
oceur in the presence of agglutinins above some limiting level. 

The antigenicity of the pertussis vaccine used was also gauged by the 
results of a few exposures which are recorded. 


AGE DISTRIBUTION 


The age distribution of the children in both groups studied is re- 


eorded in Table II. 
TABLE II 


AGE DISTRIBUTION 








FLUID TOXOIDS ALUM-PRECIPITATED TOXOIDS 
AGE AND AND 
VACCINE GROUP VACCINE GROUP 





Less than 6 months 11 

6 to 12 month 62 

13 to 24 months 7 
to 3 years 9 
to 4 years 
to 5 years 
to 6% years 
Total Number 














RESULTS 


Tetanus Antitoxin Production.—Tetanus antitoxin titrations on eight- 
een children before immunization revealed that no children carried any 
demonstrable antitoxin. The level tested for was +0.005 unit. This find- 
ing is in accord with those of other workers. Tetanus antitoxin, unlike 
diphtheria antitoxin, is not found normally in man. 

The tetanus antitoxin production in those children receiving alum- 
precipitated diphtheria and tetanus toxoids was far greater than in 
those receiving the combined fluid toxoids. Two injections of the former 
resulted in demonstrable antitoxin in sixty-seven of sixty-eight children, 
whereas only three of twenty-six children tested after their second fluid 
toxoid showed antitoxin (Table III). After three injections of fluid 
toxoid no antitoxin was demonstrated in thirty-nine of seventy children 
tested. On the other hand, all of the eighty children who received three 
injections of alum-precipitated toxoid developed antitoxin. 
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TABLE IIT 
TETANUS ANTITOXIN PRODUCTION. NUMBER OF CHILDREN WHOSE SERA SHOWED 
ANTITOXIN* 
COMBINED FLUID TOXOIDS| COMBINED A P TOXOIDS 
GROUP I GROUP II 
Anti- No Anti- No 
toxin | anti- /|Total toxin | anti- /|Total 
toxin toxin 
When tested not less than four 3 23 26 67 1 68 
weeks after the second injection 
When tested (usually several) 31 39 70 80 0 80 
times) four days to three months 
after third injection | 
Total number of children 76 100 
Number who were tested after two 6 20 
injections only 











*The smallest amount of antitoxin that was tested for was 0.01 AU/c.c. However, 
in many instances 0.05 unit and even 0.1 unit were the lowest amount tested for. 
This was the inevitable result of obtaining blood by ear puncture, The smaller the 
amount of blood obtained, the higher the minimum value that could be tested for. 
It is to be regretted that titrations could not be carried to lower levels; however, 
the comparative antitoxin production in the two groups is in no way invalidated. 
Actually fewer sera from the alum-precipitated group were tested at 0.01 AU than 
in the fluid toxoid group. 


The tetanus antitoxin titers attained in the alum-precipitated group 
rose without exception to a level of 0.1 unit or more three to six weeks 
after the second injection, whereas in the fluid toxoid group at this 
time no sera were found with this titer (Tables IV and V). Four weeks 
after three injections of alum toxoid, thirty-four of thirty-five sera con- 
tained more than 1 unit of antitoxin, whereas at the same time after 
three injections of fluid toxoid, only two of twenty-one sera contained 
this amount. 

Examination of Table IV indicates that very few children were 
tested six months or more after their third fluid toxoid. This is be- 
cause a fourth injection (to be considered) was given in an attempt to 
elicit demonstrable antitoxin. On the other hand, Table V_ indicates 
that twenty-nine sera were examined six months or more after the 
third alum-precipitated toxoid. Levels of 0.1 unit or more were found, 
with one exception. 

These data show without any doubt that in the equivalent doses used 
and at similar intervals, the alum-precipitated tetanus toxoid was far 
more antigenic than was the fluid toxoid (see Chart 1 of median 
values). This direct comparison is in agreement with current opinion 
as recently summarized.” 


VARIABILITY OF INDIVIDUALS IN PRODUCTION OF ANTITOXIN 


As has been noted by others, an occasional poor tetanus antitoxin 
producer is found. With the alum-precipitated toxoid used, which was 
undoubtedly highly potent, there were four children in whom values 
of 1 unit of antitoxin or more were never obtained. These four chil- 
dren were all tested after three injections. However, three of them 
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were not tested at the time maximum values are to be expected, three to 
six weeks after the third injection. 

Thirteen children in the fluid toxoid group who had never shown 
demonstrable antitoxin were given a fourth injection of the same tox- 
oid. Only three then produced demonstrable antitoxin. Whereas these 
individuals were probably poor antitoxin producers, the conclusion is 
uneseapable that the fluid toxoid was less potent than the alum-pre- 
cipitated. Ten children who had failed to respond to either three or 
four injections of fluid toxoid all responded to a stimulating dose of 
alum-precipitated toxoid. 


TETANUS ANTITOXIN 
MEDIAN VALUES 





AFTER 2nd TOXOID AT Sed MONTHS AFTER THIRD TOXOID 
4weeks £1Oweeks TOXOID ; 2 3 4 5 6 ? 8 9 10 ‘ 
4-Tdoys 


75 A. P. TOXOID 


UNITS OF ANTITOXIN 
= Nn a 
- 


88 3 - 


FLUID TOXOID 














Chart 1. 
INTERVAL BETWEEN INJECTIONS OF ALUM-PRECIPITATED TOXOID 


The optimal interval between the basic injections of alum-precipitated 
tetanus toxoid is not definitely known. The criterion used must neces- 
sarily be (1) the level of tetanus antitoxin attained and (2) the con- 
centration of antitoxin subsequently maintained. Bigler and Werner, 
using two 1 ¢.e. injections of combined toxoids, noted that the anti- 
toxin production was greater when the interval was six months or 
more than when the interval was two months. By the end of a year, 
however, the levels were approximately the same. They advise an inter- 
val of three months when two doses of 1 ¢.c. are to be used. Peshkin,* 
using two 0.5 ¢.c. doses of combined toxoids, observed that an interval 
of five to ten months yielded higher antitoxin titers that did an inter- 
val of one to four months. Deamer, Bates, and Smyth, using three 
1 ¢,c. injections of combined toxoids, state that when the total interval 
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between the first and third injections was more than ten weeks, the 
antitoxin level was higher than when the total interval was eight to 
nine weeks. 

We have confirmatory evidence of this interesting effect of prolong- 
ing the intervals (Table VI), Tests done after the first two injections 
clearly indicated that a three- to six-month interval yielded higher 
titers than a two-month interval. Tests done after the third injection 
were less clear-cut. However, when the total interval between the first 
and third injections was seven months or more (rather than our stand- 
ard twenty-four weeks), a larger number of higher titers tended to 
persist longer (Table VII). 

TABLE VI 


EFrect or TIME INTERVAL ON TETANUS 
ANTITOXIN TITER AFTER TWo INJECTIONS OF COMBINED ALUM-PRECIPITATED TOXOIDS 








PROPORTION OF CHILDREN TESTED 4 TO 5 WEEKS AFTER 
INTERVAL BETWEEN FIRST SECOND TOXOID HAVING: 
AND SECOND TOXOID 1 UNIT OF ANTITOXIN OR 2 UNIT OR MORE BUT LESS 





MORE THAN ] UNIT 
~ 8 to 9 weeks 8 of 15 7 of 15 
13 to 25 weeks 11 of 12 | 1 of 12 








DISCUSSION 


The level of tetanus antitoxin necessary to insure clinical immunity 
is not known with certainty.* It is the view of Hall® that ‘‘the actual 
antitoxin level in the blood is not of prime importance. Basie immun- 
ity, or ability of tissue to react with the production of antitoxin, is the 
essential condition.’’ The assumption is made that when basie im- 
munity is established, toxin produced in a wound will stimulate rapid 
antitoxin production just as does an additional stimulating injection 
of toxoid. This logical assumption ean, however, be questioned by the 
observation of Cowles,’® that recovery from tetanus itself does not 


result in basic immunity. Toxin may not be as antigenic as toxoid. 
Furthermore, Sneath, Kerslake and Seruby™ and Cowles’® have shown 
that tetanus may be produced in actively immunized guinea pigs and 
mice, having demonstrable antitoxin, when massive doses of tetanus 


spores are injected. 

One must therefore qualify one’s remarks when speaking of ‘‘pro- 
tective levels’’ of tetanus antitoxin. If toxoid is always available, per- 
haps one need not worry about the antitoxin level of a previously im- 
munized individual who has been injured. Toxoid is given instead of 
antitoxin, and a rapid rise in titer occurs. On the other hand, if 
tetanus toxoid should not be available (as might occasionally oecur) the 
‘‘immunized’’ individual’s antitoxin titer might be of the greatest 
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importance. If the inoculum of tetanus spores was small, 0.01 unit 
of tetanus antitoxin per eubie centimeter would perhaps be protec- 
tive.“ '' With larger inocula or head wounds, 0.1 unit might well be 
needed. The usual prophylactic dose of tetanus antitoxin, 1,500 units, 
results in the transient presence of 0.1 to 0.5 units of antitoxin per 
eubie centimeter.’ '* '* The proved value of prophylactie antitoxin 
therefore suggests that levels between 0.1 and 0.5 units of ‘‘home 
grown’”’ antitoxin are protective of themselves. 

The question to be answered is, therefore, should one produce ‘‘ basic 
immunity’’ or should one attempt to secure and maintain, if possible, 
complete immunity which needs no enhancing at the time of trauma? 
To us the latter alternative seems preferable. That high levels of anti- 
toxin (over 0.1 unit), ean be readily secured is evident. It would seem 
probable that by means of annual or biennial reinjections such levels 
can be maintained. The evidence suggests that the rate of loss of anti- 
toxin probably decreases with succeeding reinjections so that reinjec- 
tions may be spaced further apart as time goes on. 

Levels of 0.1 unit or more at one year after the last injection are 
reported under the following conditions. 

1. Three doses of 1 ¢.c. of combined alum-precipitated toxoids at 
three-month intervals in all of eleven individuals tested (Bigler 
and Werner).* 

Two doses of 1 e.c. of combined alum-precipitated toxoids at 
three-month intervals in, roughly, two-thirds of individuals tested 
(Bigler and Werner).* 

Three doses of 0.5 ¢.c. of combined alum-precipitated toxoids one 
month and six months apart in twenty-one of thirty-four individ- 
uals (Jones and Moss)'* and the same dose at more irregular inter- 
vals in twenty-one of fifty patients (Peshkin).* 

On the basis of these reports and our own experience, we would there- 
fore advocate three injections of 1 ¢.c. of the combined alum-precipi- 
tated toxoids (or two injections of 1 ¢.c. of the combined alum-pre- 
cipitated toxoids and one injection of 0.5 ¢.e. of alum-precipitated 
tetanus toxoid) at three-month intervals. Reinjection with 0.5 ¢.c. of 
alum-precipitated tetanus toxoid would then be indicated one year after 
the third injection. Such a schedule might be expected to result in 
complete immunity. Toxoid at the time of trauma would not then 
be imperative. 

Ramon® and Bigler and Werner* have evidence that injections of 
combined diphtheria and tetanus toxoids result in higher tetanus anti- 
toxin titers than do injections of tetanus toxoid alone. While we have 
injected too few children with tetanus toxoid (not combined) to have 
data comparative with those shown in our tables, we have the distinet 
impression that such is the case. 
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RESULTS OF DIPHTHERIA IMMUNIZATION SCHICK TESTS 


Table VIII records the results of Schick tests done on children in the 
fluid and alum-precipitated toxoid groups. It will be recalled that 
three injections of fluid diphtheria toxoid and two injections of alum- 
precipitated toxoid were used. The Schick tests were done at the time 
the third tetanus toxoid was given, sixteen weeks (or more) after the 
last diphtheria toxoid (see Schedule). 


TABLE VIII 


Scuick TESTS 








ALUM-PRECIPITATED TOXOID 
GROUP 
Schick negative 62 74 
Schick positive 3 1 
Schick equivocal 0 2* 
Schick not done 1] 23 


*Diphtheria antitoxin levels obtained on these two children were: 
1. >0.03 unit on serum obtained on day of Schick test and >0.03 unit on serum 
obtained one month later. 
2. >0.02 unit but less than 0.03 unit on serum obtained six days after Schick 
test. 


FLUID TOXOID GROUP 








The results of the procedures used to obtain immunity to diphtheria 
may be considered highly satisfactory. In both groups, over 90 per 
cent of the individuals tested were found immune. Schiitze,’* on the 
basis of animal experiments, has concluded that the addition of H. per- 
tussis vaccine to alum-precipitated toxoid potentiates the toxoid. Ramon® 
has described potentiation of diphtheria toxoid with typhoid vaccine. 


PERTUSSIS VACCINE—AGGLUTINATION TESTS 


The antigenicity of the H. pertussis vaccine used is attested to by the 
development of H. pertussis agglutinins as follows: 


In group receiving fluid toxoid concur-| .. | ¢ 73 tested had pertussis agglutinins 
rently with vaccine f 


In ae alum-precipitated 81 of 82 tested had pertussis agglutinins 
toxoid concurrently with vaccine 


We have previously reported* that 161 of 164 children developed 
agglutinins after receiving the same dose (80 billion) of the same 
phase I H. pertussis vaccine* (but without concurrent toxoid). It 
would therefore appear that agglutinin production is not interfered 
with by the concurrent injection of toxoids. 

The median values of the agglutinin titers observed are shown in 
Chart 2. The same chart indicates the median value observed when 
H. pertussis vaceine was given without toxoid. The conclusions which 
may be drawn by inspection of the curves are: 

1. Consistently higher levels of agglutinins are produced by two in- 
jections of alum-precipitated toxoid given concurrently with vaccine 


*Kindly supplied by the Cutter Laboratories. 
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than are produced either by two injections of fluid toxoid given con- 
currently with vaccine or by vaccine alone. 

2. A third injection of fluid toxoid exerts a nonspecific (anamnestic) 
effect on the H/. pertussis agglutinins. The level then attained is sim- 
ilar to that when alum-precipitated toxoid is used. 

3. H. pertussis agglutinins appearing after H. pertussis vaccine, with 
or without coneurrent toxoid, persist in high titer for at least a year. 


H. PERTUSSIS AGGLUTINATION TITERS 
Median Volues 





Months ofter third injection of Pertussis Voccine Yeors ofter Voccine 
3 4 5 6 7 8 b-] 10 2 3 4 





UI 
3a 
Touord 
(Tet. ony) 


P 5-7 doys ofter 3rd Toxord 


NS to 7 doys otter 3rd Toxo 








NZ 





o—————© _—Voccine only, 216 tests 
-—* Voccine + combined fluid toxoids? 152 tests 
———« Voccine + combined A.P. toxoids, |47 tests 














Chart 2. 


Comparison of these curves with those of tetanus antitoxin produc- 
tion (Chart 1) are of interest in showing that antibacterial antibody 
persists in circulation in high titer longer than does antitoxin. We are 
not aware of any other such comparison in the literature between 
these antibodies. 

The slight rise in H. pertussis agglutinins oecurring two and three 
years after H. pertussis vaccine (without toxoids) may be due to ex- 
posure to and transient carriage of H. pertussis. (The higher level of 
agglutinins in the fluid toxoid group at twelve months is most likely 
the anamnestic effect of a fourth injection of fluid toxoid given seven 
of fifteen children observed at that time.) 


RESULTS OF EXPOSURE TO WHOOPING COUGH 


A better index of the antigenicity of the H. pertussis vaccine, used in 
combination with the toxoids, consists of the results of exposure to 
whooping cough. Only indoor exposures to cases diagnosed by phy- 
sicians were considered. The child with whooping cough must have 
been in the first three weeks of the disease, as cases sometimes are not 
infectious for more than three weeks from the onset. All of the indoor 
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exposures were of one hour duration or more with one exception, in 
which the coughing child kissed the vaccinated child. 

In the fluid toxoid + vaccine group, eight exposures, three of which 
were familial, occurred. No eases developed. 


In the alum-precipitated toxoid + vaccine group, five exposures, three 
of which were familial, occurred. A multiple familial exposure re- 
sulted in a ease of reported whooping cough. The others escaped. 


No outdoor or ‘‘unknown’’ exposures resulted in cases in either 
group, as so often occurs in unvaccinated children. 

The possibility cannot be excluded that some of the thirteen indoor 
exposures may have been to infections with B. parapertussis and not 
with H. pertussis. H. pertussis was isolated from the three exposing 
eases which we personally saw. B. parapertussis causes only occasional 
eases of whooping cough in this community.”* H. pertussis vaccine does 
not protect against whooping cough due to B. parapertussis. The 
very fact that nine of the ten children who suffered bacteriologically 
unproved exposures escaped whooping cough implies that they were 
exposed to infections with H. pertussis. The tenth child might possibly 
have been exposed to B. parapertussis and contracted parapertussis. 
No accurate estimate of the effectiveness of H. pertussis vaccine made 
unless parapertussis is routinely excluded in those vaccinated children 
who contract clinical whooping cough. 

This small bit of evidence strongly supports the serologie evidence 
that coneurrent administration of toxoids with HW. pertussis vaccine 
does not interfere with pertussis immunization. Simon and Craster'® 
and Kendrick"? have recently shown that combined alum-precipitated 
diphtheria toxoid and pertussis vaccine produce immunity as satisfae- 
tory as that obtained with vaccine alone. 


CONCLUSIONS 


Coneurrent immunization of 100 children with combined alum-pre- 
cipitated diphtheria and tetanus toxoids and H. pertussis vaccine yielded 
satisfactory results as determined respectively by Schick tests, tetanus 
antitoxin titrations, H. pertussis agglutination tests, and exposures to 
whooping cough. 

Coneurrent injections of fluid diphtheria and tetanus toxoids, to- 
gether with H. pertussis vaccine, yielded relatively poor responses in 
tetanus antitoxin but satisfactory immune responses with respect to 
diphtheria and pertussis. 

For tetanus immunization, a three-month interval between the first 
and second injections of combined alum-precipitated toxoids is recom- 
mended. A third injection of alum-precipitated tetanus toxoid (with- 
out diphtheria toxoid) is indicated three or four months thereafter. A!- 
though this dosage may be more than necessary to secure basic immun- 
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ity, it is desirable in that it results in the maintenance of high levels 
of antitoxin for a year. Such high levels would be important in in- 
stances in which toxoid reinjection at time of injury was neglected or 


impossible. 


Note: Since going to press, the following pertinent paper has appeared: Lapin, 
Joseph H.: Am. J. Dis. Child. 63: 225, 1942. 
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SOFT CURD HOMOGENIZED MILK IN INFANT FEEDING 
A LABORATORY AND CLINICAL StupDy 


IrvinG J. WoLMAN, M.D., SypNey Borowsky, M.D., Rar Nicuouas, M.D., 
AND BERNHARD Spur, PxH.D., PHtmapeLputa, Pa. 


HE potentialities of homogenized milk as a food for infants have 

received strikingly little attention in spite of the fact that the 
effect of this process upon the curd qualities of milk has been known 
for many years.’* Commercial demand for the product has been based 
largely upon its altered richer flavor’ and upon the homogeneous dis- 
tribution of its contained butterfat which protects against unwanted 
skimming.® The possible clinical significance of the reducing effect 
of homogenization upon the curd tension has been commented upon,” * 
however, and Jeans® has pointed out that in vitamin D milk the vitamin, 
being fat-soluble, becomes uniformly distributed. Although many milk 
preparations, such as evaporated milk, powdered milk, and their com- 
mercial derivatives, undergo homogenization as one step in manu- 
facture, these products owe their altered physical properties and sue- 
cess in infant feeding as much or more to the extreme heat treatment 
they receive rather than to the dispersion of their fat, and hence are 
customarily not classed as homogenized milks. The latter term in 
current usage is restricted to fresh fluid market milk as distributed 
by community milk dealers. 

Search of the literature reveals but a few reports on clinical feeding 
experiments with homogenized milk. Variot and Chevalier in 1907'° 
reported that infants would thrive and grow on formulas made from 
such milk. Ladd earried out a number of clinical studies and in 1915" 
reported successful results in the feeding of five infants with digestive 
intolerance to butterfat when given homogenized emulsions of olive 
oil in fat-free lactie acid milk or in malt-soup mixtures. Kelly'* showed 
that school children who drank milk from straws inserted through the 
bottle cap are not deprived of a large proportion of the butterfat if 
they fail to empty the bottle. Chambers'* summarized the results of a 
preliminary feeding study carried out in 1938 by Wolman. Forty in- 
fants aged 1 to 60 days fed for from two weeks to six months on 
formulas prepared from unboiled undiluted sonie homogenized milk 
maintained satisfactory rates of weight gain, were free from digestive 
difficulties, and ended their experimental periods in good general health. 


THEORETICAL CONSIDERATIONS 


In freshly drawn milk the butterfat globules range in diameter from 
22 » down to 0.1 », the size distribution being dependent upon many 


From the Milk Research Laboratory, the Children’s Hospital of Philadelphia. 
Aided by grants from the Philadelphia Milk Exchange and the Interstate Milk 
Producer’s Cooperative. 
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variables, including breed of the cow and month of lactation.’* The 
wide differences which exist among milks from various cows become 
wiped out as the daily collections are mixed into vast pools within the 
pasteurizing plants. In market milk the globules have a mean diameter 
near the 3 » mark, with few being larger than 10 ». The velocity of 
rise of individual droplets to form a cream layer is very slow, being 
proportional to the square of the radius, as has been shown by actual 
measurement as well as by caleulation from Stokes’ law.'*® For example, 
a globule with a diameter of 10 » requires about one and one-half hours 
to rise an inch, The explanation for the rapid creaming of milk regu- 
larly observed depends upon the phenomenon of clustering. The par- 
ticles possess a strong tendency to agglutinate, forming clumps made up 
of hundreds or even thousands of droplets. Each clump contributes 
to the prompt appearance of the cream line by behaving as a single large 
drop. Homogenization, when efficient, not only breaks up all such 
aggregates, but shatters the large individual particles as well. When 
the diameter of the great majority of the particles has been brought 
down to less than 2.7 », the tendency to globule clumping becomes in- 
hibited; with such fine dispersions, no cream line will appear even after 
several days.'® When by more vigorous mechanical processing the aver- 
age diameter is reduced to 1 ,» or less, chemical analyses will show an 
almost uniform fat percentage at all levels of the container persisting 
for some time. 

The first homogenizer was patented by Gaulin of France in 1899.17 The device 
was constructed in the form of a battery of fine tubes through which milk was 
passed in an attempt to prevent later separation of butter masses during trans- 
portation to the city. In 1902 he proposed a more efficient device composed of a 
chamber within which milk was driven between two plane surfaces pressed tightly 
together. This latter principle serves as the basis for most of the ‘‘pressure’’ 
homogenizing machines now widely used in the preparation of market cream, ice 
cream mix, evaporated milk, and powdered milk. Generally speaking, commercial 
homogenizers can be classified under three main types: high pressure, low pres- 
sure, and sonic. Their construction permits some flexibility as regards the actual 
pressure employed. Passage through any homogenizer activates the lipases, which 
are present though inactive in raw milk, giving rise to chemical breakdown of the 
butterfat and the concomitant development of undesirable rancidity. These enzymes 
being thermolabile are destroyed by the heat of pasteurization; consequently pasteur- 
ization becomes essential as one component of the process of preparing homogenized 
milk for human consumption. 

The high pressure homogenizer (Fig. 1-1) receives its name because pressure 
heads between 2,000 and 3,000 pounds are required for proper operation. Inside 
the homogenizer a powerful piston pump drives the milk stream through a flattened 
cleft between a highly machined valve and valve seat which are kept in close ap- 
position by a powerful spring. A manually operated handle controls the spring 
tension, The milk shoots from this nar.ow aperture at extremely high velocity and 
impinges upon an impact ring which abruptly blocks and shatters the stream. A 
water-cooled jacket prevents overheating, though usually the temperature of the milk 
on outflow is from 2 to 8° (F.) higher than on inflow. 
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In the low pressure machine (Fig. 1-77) two meshed rotors resembling gears 


agitate milk within a small closed chamber before forcing it out through a conical 
valve, pushing against a spring pressure of 750 to 800 pounds. The mechanical 


VALVE ROD 














HOM. VALVE 
VALVE SEAT 


Iii. 


Fig. 1.—Schematic diagrams ng aye the construction of dairy plant homo- 
ica 


genizers. The direction of milk flow is indicated by arrows. 

I. Valve mechanism of a high pressure homogenizer of the two-stage type, in which 
two valve units are mounted in series, Adjustable handles control the resistance 
pressure exerted against the stream of milk which is being forced past the valves. 

II. Homogenizing chamber of a low pressure machine of the rotor type. A, Inlet 
tube; C, housing chamber; R. rotary gear; V, fluted conical valve; D, valve housing: 
H, pressure adjusting handle; B, outlet tube. The rotors agitate the milk as they 
drive the stream forward past the pressure valve. 

IIT, Sonic homogenizer. A, Inlet tube; B, outlet tube; C, air vent; D, external case; 
E, electromagnet; F, base; G, power supply; H, motor generator. 
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vibrations imparted to the milk in its passage between the gears is believed to 
supplement the shattering effect of passage through the valve. 

The sound-wave, or sonic apparatus (Fig. 1-1/1), looks somewhat like a huge 
telephone receiver. It is patterned after the electromagnetic oscillators used in 
submarine communication and echo depth sounding, modified by the addition of a sec- 
ond smooth disk bolted to the margin of the main steel diaphragm. The gap be- 
tween the steel surfaces is kept at 0.08 em. The stream of warmed milk enters 
along a marginal trough and passes radially to an outlet at the center. As the 
milk flows slowly between the plates, the diaphragm, driven by oscillations of an 
electromagnetic field, vibrates at a frequency of about 360 cycles per second. 
Cavitation produced by the sound waves breaks up the particle aggregates and 
shatters the great majority of the fat globules. A heavy insulating jacket of boiler 
plate absorbs the noise which is otherwise deafening. 


Homogenization reduces the curd tension of whole milk, the extent 
of the reduction being more or less proportional to the average size of 
the fat particles in the samples, other factors being equal.* With 
skimmed milk no change in eurd tension follows passage through the 
machine,'* indicating that the alterations induced by the mechanical 
agitation are mediated solely by means of the butterfat globules of the 
milk. A physicochemical adsorption ‘‘membrane,’’ composed of pro- 
tein, phospholipids, and other lipid substances, covers these fat globules 
and has been shown to possess marked curd tension reducing prop- 
erties.'* 2° Available evidenee® indicates that homogenization alters 
the curd tension by at least two important mechanisms: (a) The in- 
creased dispersion of the fat introduces countless new points of weakness 
in the elot, and (b) much easein is withdrawn from true solution and 
incorporated into the greatly multiplied surface area of the adsorption 
membranes. In practical experience the change in curd tension is 
influenced by such matters of plant operation as the thermal conditions 
employed, the type and mechanical efficiency of the machine itself, and 
the pressures employed within it. There are minor disagreements over 
the optimum temperature for processing and whether homogenization 
should precede or follow pasteurization. 

The importance of this curd tension reducing effect relates directly 
to the current wave of interest in ‘‘soft-curd’’ milks, which category 
customarily includes, in addition to homogenized milk, milks low in 
easein (‘‘natural’’ soft eurd), boiled milk, evaporated milk, and most 
if not all of the many milk modifications and proprietary products 
which have been found empirically to be satisfactory for infant feeding. 
Experience has shown’ that such milks, which have curd tension values 
usually below 20 Gm., are well tolerated and well utilized by adults 
and older folk as well as by infants; they give rise to soft friable 
coagula which leave the stomach more rapidly and also show a more 
rapid rate of chemical disintegration in vitro. By contrast, raw and 
pasteurized milks, which have a relatively high content of unmodified 
easein and curd tension values ranging from 35 to 90 Gm., form larger, 
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firmer masses of ‘‘hard’’ curd which are considered to throw more of a 
burden upon the digestive tract. The dividing line between hard and 
soft curd milks has been set rather arbitrarily at or near the 20 Gm. 
level. 

The efficiency of the fat particle breakdown by homogenization can 
be measured by changes detectable with the curd tension test,’ provided 
that readings on the same milk similarly pasteurized but not ho- 
mogenized are recorded also as the control base line. An alternate 
but little-used method is to ascertain the mean cross-sectional diameter 
of the globules by direct micrometry.2'. The United States Public Health 
Service®? has recently recommended that no milk be considered ade- 
quately homogenized unless the break-up of the fat particles is such 
‘that after forty-eight hours’ storage no visible cream separation occurs 
on the milk, and the fat percentage of the top 100 ¢.c. in a quart bottle 
of milk, or of proportionate volumes in containers of other sizes, does 
not differ by more than 5 per cent of itself from the fat percentage of 
the remaining milk as determined after thorough mixing,’’ although 
this criterion has been criticized as unusually stringent,?* and no proof 
of its validity as an index of ease of digestibility has been brought 
forward.** 

PLAN OF EXPERIMENT 


The present paper describes a large scale investigation on the ap- 
plicability of fresh homogenized pasteurized milk in the field of infant 
feeding, with emphasis on methods of processing, curdling qualities, 
sanitary control, and clinical applicability. Three types were studied: 
milk processed by the high pressure homogenizer, milk treated in the 
low pressure machine, and milk homogenized by the sonic method. These 
were compared with unhomogenized pasteurized milk boiled for five 
minutes in the home. Boiled pasteurized milk was selected as the 
standard because it has been authoritatively accepted as the prototype 


of milk preparations possessing good ease of digestibility.’ 


A second subsidiary purpose was directed toward evaluating the 
usefulness of the laboratory curdling tests for control of the homogen- 
ization process, in order to build up an adequate body of data upon 
which dependable standards for such comparisons could be erected. A 
multitude of measurements and determinations were assembled at the 
dairy plant, the testing laboratory, and the feeding clinics, special at- 
tention being given to the curd tension test and the newly proposed 
eurd number technique. The curd number observations are presented 
in another communication.” 

All four varieties of milk were prepared daily from one common 
grade A pool. Each batch of milk was centrifuged at low speed to 
remove leucocytes and foreign particles, then pasteurized in a small 
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holder tank for thirty minutes, run through the homogenizer, cooled, 
bottled, and stored at refrigerator temperature until delivery. The 
control batch destined for later boiling was pumped from the pasteurizer 
through one of the homogenizers not operating at the time in order to 
make the comparisons as valid as possible. All equipment coming in 
contact with the milk stream was made of metal, usually stainless steel, 
and could be completely dismantled for thorough cleaning.* The milks 
were delivered to the babies by a special truck, one quart daily for each 
baby. Deliveries were completed before 3 p.m. and the formulas for 
the ensuing twenty-four hours were prepared on the day the milk was 
delivered. 

Sanitary control of the milk was carried out by means of bacterial 
counts performed daily at each of the important steps of the process. 
Thus for each variety of milk, samples for culture were removed from 
the holding tank, from the pasteurizing vat at the termination of the 
heating, from the homogenized milk after cooling, and from the final 
bottled product itself.t Without presenting all the data in detail, the 
findings may be summed up in the statement that the counts on the bot- 
tled milks usually were found to be a little lower than those of the same 
milks when leaving the pasteurizing vats, before homogenization. With 
sonic homogenized milk the observed decrease in bacterial content may 
have been due to the disintegrating action of sound-wave vibrations.”® 
With pressure homogenized milk the reduction in bacteria was at- 
tributed to the extra heat imparted to the milk on passage through the 
homogenizer, since much of the mechanical energy consumed in the 
operation becomes converted into thermal energy as a result of internal 
friction. Temperature readings on milk leaving pressure homogenizers 
were always 2 to 8° (F.) higher than readings on the same milk when 
entering the equipment. 

Daily curd tension tests were performed on the raw milk, the pas- 
teurized milks before homogenization, and the bottled homogenized 
preparations.t Determinations of the curd size distribution, or ‘‘eurd 
number,’’ were taken at approximately weekly intervals. The butter- 
fat content (Babeock) was measured daily. The average butterfat 
value for 483 consecutive days was 4.12 per cent, with the great ma- 
jority of determinations ranging between 4 and 4.2 per cent. Four 
specimens only were higher than 4.3 per cent and one was below 3.9 
per cent. 

x *Much of the plant equipment was loaned by courtesy of the manufacturers; 
nag Ay ny we Marco Co., the DeLaval Co., the Cherry-Burrell 

+Beef extract-peptone agar was used as the culture medium from Jan. 1 to Sept. 1, 
1939. The medium was then changed to the new standard nutrient agar known as 
tryptone-glucose-extract-milk agar, in conformity with the requirements of the 
American Public Health Association.” 

tThe curd tension tests were performed with a meter of the Chambers type kindly 


loaned by the Submarine Signal Co., of Boston, Mass, The values in the paper were 
calculated from the readings given by the machine. 
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LABORATORY OBSERVATIONS 


Basic Supply—As sampled on arrival at the city milk plant, the 
daily bacterial counts on the raw milk rose only occasionally above 
200,000 per milliliter and were usually below 50,000 per milliliter 
(Fig. 2). The curd tension readings on the raw milk (Fig. 3) varied 
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2.—Graph of bacterial count readings on the raw milk over the fifteen-month 
period of the study. Each dot designates one day. 
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Fig. 3.—Graph showing daily curd tension readings of milk before and after 
pasteurization by the holding method, as related to the temperatures used. The values 
for milk pasteurized at 145° F. were but a few grams lower on the average than the 
values given by the raw milk. With holding temperatures about 160° F., however, 
the extent of curd tension reduction became much more marked. 


between 45 and 55 Gm. from January through April, 1939, hovered 
between 55 and 60 Gm. from September through January, 194, and 
fell slowly to reach about 50 Gm. in April, 1940. This cycle of eurd 
tension change was reflected in all the processed milks; the variations 
were gradual rather than abrupt, and the infants receiving the milks 
displayed no feeding disturbances attributable to the changes. 
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Pasteurized Milk (Control).—In the preparation of the control milk, 
pasteurizing temperatures of 145° F. were employed for the first twelve 
months. The level was then raised to 160° F. in order to study the 
effeet of such elevated temperature conditions on the curdling qualities 
and bacterial content. This change did not carry over into the studies 
on feeding, since later all formulas made from pasteurized milk were 
boiled for five minutes. 
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Fig. 4.—Graph showing daily bacterial counts on the pasteurized milk given to 
the control group of children. The lower half of the graph shows the values obtained 
on specimens of heated milk collected from the cooling equipment before passage 
through the bottling machine. The upper half of the graph presents the counts on the 
bottled product. The plate counts were often not titrated in sufficient dilution until 
November; as a consequence, in this and in the diagrams which follow, the series 
of readings which are recorded as 1,000 per milliliter must be interpreted as meaning 
1,000 per milliliter or less. 
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The sanitary quality of the pasteurized milk when bottled is indicated 
by the daily bacterial counts (Fig. 4). During the winter and spring 
of 1939 the counts on the bottled product were usually under 2,000 per 
milliliter, but in the summer and fall they rose as high as 10,000 per 
milliliter. Passage through the bottler was reflected occasionaliy by a 
slight increase in the count. When the data are compared with those in 
Fig. 7, which shows the counts on the same milk pasteurized at 160° F. 
for thirty minutes, one notes that, as would be anticipated, the higher 
temperature killed a greater proportion of bacteria. 

Pasteurization at 145° F. for thirty minutes reduced the curd tension 
of the raw milk slightly, the magnitude of this reduction being about 2 
Gm. (Fig. 3). Holding at 160° F. resulted in a more significant de- 
crease of the eurd tension level, amounting on many oceasions to as 
much as 50 per cent. For the pasteurized milk afte: being boiled five 
minutes the curd tension readings fell consistently in a narrow range, 
about 4 to 6 Gm. 

Sonic Homogenized Milk.—For the first 7 months of the experiment 
this milk was pasteurized at 145° F. for thirty minutes. After this 
period the holding temperature used was raised to 160° F., in order to 
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compare the relative efficiency of the two operating conditions. The 
homogenizer, not constructed for operation at this higher temperature, 
broke down atter the change had been in effect a few months, and 
until a new unit of better tempered steel could be obtained there ensued 
a twenty-day delay, during which time the infants were given high 
pressure homogenized milk as a substitute. This fact must be remem- 
bered in evaluating the clinical data. None of the babies suffered gastro- 
intestinal upsets in association with the sudden substitution of these 
forms of homogenized milk, one for the other. 

The bacterial counts of the bottled product were usually under 2,000 
per milliliter and in the final three months ranged about 100 per milli- 
liter or higher (Fig. 5). The counts of the heated milk before passage 
through the equipment showed essentially similar values. It was ob- 
served that the simple construction of the oscillators afforded little op- 
portunity for carelessness in cleaning. 

The daily curd tension readings (Fig. 6) ranged between 12 and 
22 Gm., mirroring the seasonal cycle of the raw supply. At the higher 
pasteurizing temperature the average difference in curd tension be- 
tween the raw control and the sonic-homogenized milk became greater, 
showing that the influence of heat on curd consistency is independent 
of and added upon that due to fat dispersion. 

Under the microscope the butterfat particles appeared to be of un- 
even size. The majority were of the approximate order of 1 to 3 u in 
diameter, but oceasional larger droplets had diameters from 4 to 10 xz. 
Particle aggregates were not present in the fresh samples but appeared 
in small numbers after the milk had stood for forty-eight hours, oe- 
easionally giving rise to a thin film of cream. Out of ten determinations 
of fat stability, the average difference in the fat concentration between 
the top 100 ml. of a quart bottle and the remaining milk after storage 
for forty-eight hours proved to be 1.4 Gm. per 100 ml., or 33 per cent. 

Low Pressure Homogenized Milk (750 Pounds)—This variety of 
milk was regularly pasteurized at 160° F., except for a few random 
exceptions, before passage through the homogenizer. Numerous short- 
termed mechanical breakdowns interrupted the day-to-day tests; on 
such occasions high pressure homogenized milk was given to the babies. 
A few times, however, substitute feedings were prepared by passage 
of pasteurized milk through the high pressure homogenizer operated 
at 750 pounds. No great differences in curd tension and curd size 
were noted with such milk as compared with the homogenized milk from 
the low pressure machine processed on preceding and succeeding days. 

Daily bacterial counts taken both before and after passage through 
the homogenizer rarely reached above 2,000 per milliliter (Fig. 7) and 
then only during the summer months; during the final three months 
they rarely reached above 100 per milliliter. 
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The curd tension readings for the low pressure milk, as pasteurized 
at 160° F. (Fig. 8), coincided almost exactly with those for the sonic 
homogenized milk pasteurized at 145° F. When compared with the 
level for sonic homogenized milk pasteurized at 160° F., the readings 


were a few grams higher. 
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Fig. 5.—Graph showing the daily bacterial counts on pasteurized milk after sonic 
homogenization compared with counts on the same milk before beinzs homogenized. 


r 


— 








RAW 


SONIC HOMOGENIZED 


CURD TENSION 


} H patercssgy agers 


. ’ ’ ’ ‘ ' ' ’ ‘ 
JAN FES. MAR. APR. MAY. JUN. JUL. AUG SEPT OCT. NOV DEC JAN FEB MAR. 


1940 


Fig. 6.—Graph showing the daily curd tension readings on pasteurized milk after 
sonic homogenization, indicating reduction from the values given by the raw milk, 





Under the microscope the butterfat particles were of more or less 
uniform size with diameters from 1 to 3 ». Particle aggregates were 
absent from the freshly prepared material and present only occasionally 
after forty-eight hours. Eleven determinations of fat stability after 
standing for forty-eight hours were performed; the average difference 
between the top 100 ¢.c. and the remaining milk in a quart bottle per- 
mitted to stand for forty-eight hours at 40° F. proved to be 0.36 Gm. 
per 100 c.c., or 8.6 per cent. 
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High Pressure Homogenized Milk (2,500 Pounds).—The two-stage 
or double valve homogenizer was used for the preparation of the milk 
for the feeding trials and the single valve machine taken for special ex- 
perimental manipulations. No significant differences between the cur- 
dling qualities of milk processed in those two pieces of equipment were 
encountered. 
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Fig. 7.—Graph of the daily bacterial counts on pasteurized milk homogenized in the 
low pressure machine compared with counts on the same milk before passage through 
the homogenizer. Because of the consistently high temperature of pasteurization 
(160° F. for thirty minutes) this form of homogenized milk showed fewer counts 
on pace per milliliter than either of the other two varieties of homogenized milk 
studied. 
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Fig. 8.—Graph of the daily curd tension readings on pasteurized milk after homo- 
genization in the low pressure machine, showing reduction from the values given by 
raw milk. 


Except for a two-and-one-half-month experimental period in mid- 
summer when 145° F. was used, the milk was pasteurized at 160° F. 
(Fig. 9). At 160° F. the bacterial counts were usually about 1,000 per 
milliliter or less, but during the lower temperature term many higher 
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counts, occasionally reaching 8,000 per milliliter, were obtained. On two 
single separate days during this period of higher counts the 160° F. 
temperature was tried; on those days the counts were below 1,000 per 


milliliter. 
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Fig. 9..-Graph showing the daily bacterial counts on pasteurized milk homogenized 
at high pressure, as compared with counts on the same milk before passage through 
the homogenizer. The bacterial content of both types of milk is very low in compari- 
son with the unprocessed raw supply. Values greater than 2,000 per cubic centimeter 
were encountered only during the summer months, during most of which period 
pasteurizing conditions at 145° F. were employed. 
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Fig. 10.—Graph showing the daily curd tension readings on pasteurized milk after 
homogenization in the high pressure machine. The extent of reduction from the values 
for raw milk was greater with this type of processing than with either of the other 
two kinds of homogenized milk tested, 

The curd tension values (Fig. 10) on the high pressure homogenized 
milk were the lowest of the types of homogenized milk investigated in 
this study, the cycle of readings ranging from 5 to 16 Gm. 

Under the microscope the butterfat particles appeared very small, 
rarely larger than 2 ». The great majority displayed marked Brownian 
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movement and could not be photographed clearly. Particle aggregates 
did not appear after the milk had stood for forty-eight hours. Thirty- 
four determinations of the fat stability of high pressure homogenized 
milk after forty-eight hours’ storage were performed; the average dif- 
ference in fat concentrations between the top 100 ml. of a quart bottle 
and the remainder was 0.13 Gm., or 3.3 per cent. In only four speci- 
mens was the difference greater than 5 per cent. 
CLINICAL OBSERVATIONS 

The clinical investigation was designed to carry out practical infant 
feeding tests with formulas made from the three varieties of homo- 
genized milk as compared with boiled pasteurized milk. A total of 843 
normal growing infants divided into four comparable groups received 
these experimental milks over average periods of from four and one- 
half to six months. For each child one quart of milk was delivered 
daily and stored in the home refrigerator until needed. The control 
formulas were boiled for five minutes in an open vessel over a low 
flame: the carbohydrate was next added, the mixture cooled by stand- 
ing at room temperature, strained, and divided among the individual 
feeding bottles which were refrigerated until needed. Some mothers 
would add an ounce of water to the milk during boiling to correct for 
the moisture loss of evaporation. The homogenized milk formulas 


were prepared with all ingredients at icebox temperature so far as pos- 


sible in order to inhibit bacterial growth should contaminating micro- 
organisms be unwittingly introduced. The bottles were sealed with a 
eoverlip type of cardboard pinch cap and their lips and necks wiped 
off with alcohol or borie acid solution before opening. The surplus 
milk not needed for the day’s feeding was decanted and used for other 
purposes. The carbohydrate modifier was added directly to the bottle 
and made to dissolve by shaking, though the dextrin-rich carbohydrates 
often were first dissolved in an ounce of hot milk or water. The formula 
thus quickly prepared was then poured into the day’s nursing bottles 
which had been sterilized and cooled in advance. By preparing these 
formulas within the original quart bottles, home handling was minimized 
and less opportunity afforded for accidental household contamination 
of the contents. Elimination of the steps of boiling, filtering, and cool- 
ing in accordance with the above directions saved the nurses and mothers 
an appreciable number of minutes each day in comparison with the 
steps in preparation of formulas for the control group. 

In order to eliminate some of the admittedly large number of vari- 
ables which enter into a study of this sort, the same feeding regimen 
was prescribed for all infants. This was systematized as follows: 
special milk, undiluted, with 5 per cent carbohydrate added; water be- 
tween feedings several times each day; mashed banana commencing at 
10 to 20 weeks of age, 2 to 4 inches daily, depending on age ; cooked baby 
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cereal starting at 12 to 16 weeks of age; strained fruits and vegetables 
starting at 20 to 25 weeks of age; eggs, baked potato, cheese, and 
desserts, after 30 weeks of age. A concentrate of vitamins A and D, 10 
drops daily commencing at 1 month, was given, or else cod-liver oil, 1 
teaspoonful at I month, gradually increased to 3 teaspoonfuls at 3 
months and continued at that level. Ascorbie acid in 25 mg. doses or 1 
to 2 ounces of orange juice were begun at 1 month of age. If pallor 
became evident, a preparation of soluble ferrous sulfate containing 
9 mg. per milliliter was added in 8 ml. doses to each day’s total 
milk supply. 

The quantity of milk taken per day by each baby was guided by 
his appetite. No effort was made to measure out the feedings in 
terms of calories per kilogram of weight or of some similar standard. 
The only restriction was the upper limit of 1 quart daily. In order to 
meet their fluid requirements, some infants may have taken greater 
quantities of milk in terms of ounces per pound of body weight than 
they would have had more dilute feedings been offered. Adjustments 
in the individual formulas were made in accordance with standard 
pediatric practice whenever indicated. With infants under 1 month 
of age the most frequent modifications were the addition of an ounce of 
cold boiled water to each bottle of milk, or by boiling during the first 
few days following weaning from breast milk to homogenized milk. 
Since addition of water is known to lower the curd tension of milk and 
to be of benefit in aiding digestion, water is usually included as an im- 
portant ingredient of cow’s milk formulas.** For this very reason the 
dilution of the formulas was deliberately omitted, in order to have the 
comparative feeding tests of the homogenized milks as rigid as possible. 
Instead water was offered to the babies several times a day between feed- 
ings. 

The carbohydrate most used was a commercial preparation of 
sweetose,* but many infants received other corn syrups or dextrin- 
maltose pieparations. One of the observations made was that the 
sweetose product dissolved rapidly in milk at refrigerator temperatures, 
whereas most of the other carbohydrates required direct warming or 
mixing with a small quantity of hot water or hot milk before they 
would dissolve conveniently in cold milk. 

Eight hundred and forty-three normal growing infants divided into 
four comparable groups received these experimental milks over average 
periods of from four and one-half to six months. Save for a few ex- 
ceptions, all came from families in the low income group. The distribu- 
tion according to sex and color is shown in Table I. Many were 1 month 
old or under when admitted to the study group, and few were kept be- 


*Sweetose was made available through the kindness of Dr. K. J. Seulke, A. E. 
Staley Co., Decatur, Il. 
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yond 10 months of age. The majority were transferred to the special 
milks (Table II) as soon as the supply of mother’s milk became in- 
adequate, although a small number had received other artificial formulas 
for a brief interim. In other instances the special formulas were used 
as complementary or supplementary feedings during the period of 
weaning. 

TABLE I 


DISTRIBUTION OF INFANTS IN THE Four EXPERIMENTAL GROUPS 
WHITE COLORED GRAND 
FEMALE| TOTAL MALE |FEMALF| TOTAL | TOTAL 











TYPE OF MILK 





DoF 


Pasteurized, boiled 5 86 197 21 19 237 
minutes 
Sonie homogenized 54 114 : 3 
Low pressure homogen- 71 161 3 
ized 
High pressure homogen- 70 182 9 199 
ized 


9 


7 
9 : 34 





























281 654 99 | 189 843 








At any given time some 400 children divided into approximately 
four equal groups were recipients of the milk. About eighty of these 
were in institutions (maternity hospitals, orphanages, and homes for 
unmarried mothers*) under constant nursing and medical supervision. 
The remainder were raised in their own homes. Medical supervision 
was carried out in the outpatient department of the University of 
Pennsylvania Hospital and at several of the infant welfare stations 
maintained by the Philadelphia Department of Public Health. The 
infants were brought at least once a month for well-baby care, which 
included prophylaxis against diphtheria and smallpox. Each baby was 
seen by the same pediatrician on all visits. A full-time nurse paid one 
or more visits to each home in the intervals between clinic observations. 
Many of the institutional infants were transferred to the feeding clinics 
for supervision following discharge from the institutions. 

By and large the children formed a healthy group and took their 
formulas well. The regular medical supervision safeguarded them from 
malnutrition, rickets, scurvy, nutritional anemia, tetany, and the kin- 
dred nutritional deficiency disorders which are prone to develop in the 
absence of good well-baby care. Because of the innumerable variations 
in this diverse group of 843 individuals as to race, heredity, time of 
year, home conditions, contact with infection, nursing attention, and 
general hygiene of rearing, hair-splitting comparisons among the four 
groups of babies were not attempted. The following clinical phenomena 
were considered representative indices of well-being and efficiency of 
digestion: increments of growth in length, increments of growth in 


*For their cooperation thanks are due to the following Philadelphia institutions: 
Florence Crittenton Home, Sheltering Arms, Homewood School, Salvation Army Home 
and Hospital, and the St. Vincent’s Hospital, 
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weight, number of daily bowel movements, constipation, recurrent re- 
gurgitation, acute vomiting, incidence of gastroenteritis, and morbidity 
and mortality. 

4-4 HIGH PRESSURE HOMOGENIZED MILK 

3-3 SONIC HOMOGENIZED MILK 
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Fig. 11.—Graphs showing mean curves for growth in weight and length of male and 
female infants receiving the four test milks. The various groups of curves coincide 
almost exactly. 





Growth.—The measurements of growth in terms of weight and length 
are summarized in Fig. 11, which presents the mean curves as caleulated 
from the many individual eurves. This mode of presentation of data 
is essentially longitudinal in character, even though some of the eom- 
ponent curves are relatively short. The groups of infants have been 
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split up in terms of the two sexes because of the well-known difference in 
rate of growth between boys and girls but without further subdivisions 
according to race or color. Study of the mean curves presented side 
by side for comparison reveals no great differences in the rates of growth 
of any of the four groups as compared to the others. Thus the lower 
score shown by the girls on low pressure homogenized milk is counter- 
balanced by the leading position of the boys receiving the same product. 
Such variations as these may be attributed to the small size, statistically 


speaking, of the series of cases. 


TABLE III 


SUMMARY OF AVERAGE NUMBER OF DaILy STooLS PASSED BY THE INSTITUTIONALIZED 
INFANTS RECEIVING THE VARIOUS MILK FORMULAS 
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Frequency of Constipation—With babies being reared at home, no 
records of the number of daily bowel movements were kept because of 
the uncertainty and inaccuracy which would characterize such data. In 
the institutional nurseries, however, it was possible for the attendant 
nurses to keep accurate day-to-day records of the number of stools 
passed and their character. Analyses of these data (Table III) showed 
that the average number of daily stools was essentially identical for 
boiled milk and sonie homogenized milk, whereas for high pressure 
homogenized milk the frequency was somewhat lower, being lowest of 
all for the low pressure homogenized milk. Since the character and 
frequency of stools are influenced by a host of factors in addition to the 
kind of milk in the formula, such as the nature and quantities of the 
carbohydrates, solid foods, and fruit juices in the diet and by the amount 
and mineral content of the drinking water as well as by psychie stimuli 
of emotion and habit, generalizations based upon the differences in fre- 
queney among the four groups must be made with caution. 
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Constipation was defined as difficulty in the passage of a stool because 
of its hardness, with crying and painful straining before or during 
evacuation as the diagnostic symptoms. The character of the stools 
passed was considered as of paramount importance in their classification 
except when the frequency was less than one evacuation daily. Only 
the eases of chronic constipation are tabulated for analysis (Table IV). 


TABLE IV 


INCIDENCE AND DURATION OF CHRONIC CONSTIPATION 








TYPE OF MILK BABY pagan nen DURATION 
Pasteurized, boiled for 5 minutes W. 8. Birth 1 Week 
ia Be Birth 41 Weeks 
cB. Birth Weeks 
R. B. 17 Weeks 34 Weeks 
C. RB. 19 Weeks Weeks 
Sonic homogenized J. Birth iS Weeks 
Low pressure homogenized L. J. 19 Weeks Weeks 
M. C. 31 Weeks Weeks 
K. H. 7 Weeks 8 Weeks 
High pressure homogenized Db. L. Birth Weeks 
M. K. Birth i} Weeks 
W. R. Birth 30 Weeks 
K. M. Birth 2 Weeks 
R. K. Birth Year 

R. B. 18 Weeks 3 Weeks 
G. H. 19 Weeks 37 Weeks 
J. B. 25 Weeks Weeks 


























There was a low incidence with all milks. Perhaps this figure of 17 out 
of 843 babies (2 per cent) represents the normal expectancy of the 
complaint. The importance of the subjective factor in the evaluation 
of the symptom is demonstrated by the fact that one physician, super- 
vising a small percentage of the infants, reported 11 of the 17 instances. 
The therapy most frequently recommended was 1 to 3 ounces of prune 
juice daily, which was almost always effective and obviated the too 
frequent use of suppositories or laxatives. Digital dilatation of the 
anal sphineter was occasionally performed. 

Regurgitation—Inasmuch as occasional regurgitation is the rule 
among babies in the first few months of life, those instances only have 
been classified in which the symptoms persisted over several months or 
were of marked severity (Table V). The mild or minimal group of 
eases comprises the children in whom the spitting up occurred im- 
mediately after feeding, was scanty in amount, and produced no ill 
effects on growth or well-being. Most of these instances were detected 
in the institutions where the nursing staff kept careful day-to-day 
records. The second group comprises those children in whom the 
regurgitation was more in the nature of vomiting, usually taking place 
from fifteen to thirty minutes following feeding, and in association with 
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poor gains in body weight. The incidence of each was low for all four 
types of milk. When the regurgitation was severe, feedings of other 
types of formulas, including powdered and evaporated milks, were tried; 


as a rule all fared equally poorly. In a half dozen cases phenobarbital, 
\. gr., was administered prior to feedings with some benefit. As a rule 
the chronic regurgitation ceased spontaneously by the age of 5 to 6 
months. The episodes of vomiting in relation to acute intestinal disturb- 
ances are not included in this section but are presented in the discussion 
of diarrhea. 

TABLE V 


INCIDENCE OF EptIsopes OF ACUTE GASTROINTESTINAL DISTURBANCE WITH ALL Four 
TYPES oF MILK 
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SONIC Scr 
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(5 MIN.) | “\rrnK | GENIZED | GENIZED 
—s MILK MILK 


Vomiting without di-|Mild or minimal 7 29 1 
arrhea Clinically significant 6 1] 10 
Total 40 11 
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Fatalities 
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Total number of cases 
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(vomiting and/or 
diarrhea) 























Acute Episodes of Vomiting.—In addition to the above cases a number 
of acute attacks of vomiting lasting from one day to a week were ob- 
served (Table V). Most of these episodes were associated with parenteral 
infections of the upper respiratory tract, lasted but a few days, and 
responded readily to treatment of the local infection. As a rule no 
dietary treatment was undertaken, although in a few instances the 
formula was diluted with boiled water or mixed with calcium easeinate. 

Diarrhea.—Babies were considered to have episodes of diarrhea when 
an increased frequency in the number of stools suddenly appeared or 
when the stools became green or watery, and especially when the babies’ 
weight curves became affected. The cases encountered have been 
tabulated (Table V) in terms of the intensity of the disorder. Treat- 
ment of the diarrheal attacks was not uniform but varied with the in- 
dividual circumstances and the judgment of the attending physician. 





WOLM/™ ET AL.: SOFT CURD HOMOGENIZED MILK De 


With some children the formula was changed temporarily or discon- 
tinued and orange juice or cereal gruel substituted. In others the basic 
milk remained the same but was restricted in quantity, diluted with 
water, deprived of its carbohydrate, mixed with calcium caseinate, or, 
in the case of the homogenized milks, subjected to boiling before being 
fed. 

Because of the great variety of complicating factors, no attempt has 
been made to present the data in much detail. In many instances the 
intestinal complaints oceurred in association with parenteral infections 
outside of the gastrointestinal tract and cleared as the loeal infection 
cleared. The frequency of diarrhea was no less in the group receiving 
boiled formulas than in those groups being fed unboiled pasteurized 
homogenized milk. Three of the four fatal cases were recipients of boiled 
formulas. 


TABLE VI 


INCIDENCE OF ATTACKS OF GASTROENTERITIS (TABLE IX), TABULATED ACCORDING TO 
THE NUMBER OF UPSETS SHOWN By EAcH BaBy 








ansne LOW HIGH 
NUMBER OF UPSETS BOILED MILK Sy aera PRESSURE PRESSURE 
vs HOMOGENIZED . 
PER BABY (5 MIN.) ea HOMOGENIZED | HOMOGENIZED 
th MILK MILK 
One 64 32 62 45 
Two 5 3 3 
Three 0 0 1 
Total babies 6Y 36 65 49 


Total number of upsets 74 68 54 


























To many clinicians infant susceptibility to gastrointestinal disturb- 
ances suggests a defective diet or poor nutrition. For this reason the 
data on the gastrointestinal disturbances, namely, acute vomiting and 
diarrhea, are given together (Table VI), tabulated according to the num- 
ber of upsets shown by each baby. The frequency of upsets was less 
with the sonic homogenized and high pressure homogenized milks than 
with the other varieties, but one hesitates to draw general conclusions 
from such few cases. 

Morbidity and Mortality—The numbers of infants in each group 
observed in this study are too small to serve as statistical raw material 
for comparative deductions concerning the state of health or well-being 
as related to the incidence of disease and death. Chance contact with 
virulent microorganisms must be as important a factor as any in sus- 
ceptibility to disease. For this reason the collected observations on 
morbidity and mortality in the four groups of children are presented for 
what they are worth, without much comment. Only the fatal gastro- 
intestinal upsets are described in any detail. 

The data on gastrointestinal symptoms have already been presented. 
One baby dropped out of the high pressure homogenized milk group 





66 THE JOURNAL OF PEDIATRICS 


after one month because of the appearance of atopie eczema on the face, 
which remained for months in spite of numerous other formula changes. 
Two other infants having moderate seborrheie facial eezema when ad- 
mitted to the study showed no exacerbation when transferred to unboiled 
high pressure homogenized milk, and their facial lesions cleared before 
two months had gone by, when both were still under 4 months of age. 

Twelve infants died while under observation in this study. Four had 
been receiving boiled milk formulas; none, sonic homogenized milk; 
six, low pressure homogenized milk; and two, high pressure homogenized 
milk. Three of those on boiled milk sueeumbed to gastroenteritis, and 
one was found dead in bed, accidentally suffocated. Of the group on 
low pressure homogenized milk, one had a congenital aneurysm of 
the pulmonary artery, one died in a ‘‘collapse attack’’ of unknown 
origin, one was killed in an automobile accident, one developed fatal 
congenital syphilis, and two died of pneumonia. Of those being fed on 
high pressure homogenized milk, one died of pneumonia and one of 
gastroenteritis. 


SUMMARY OF FATAL CASES OF GASTROENTERITIS* 


Case 1.—E. B., a white male infant, weighed 6 pounds at birth, He was weaned 
at 3 weeks and placed on an evaporated milk formula. One week later his feeding 
was changed to boiled milk with 5 per cent added Karo. At 9 weeks of age there 


was an attack of severe diarrhea with fever, dehydration, and jaundice. He was ad- 
mitted to the hospital within twenty-four hours for treatment to which he re- 
sponded well. Two days afterward signs of catarrhal nasopharyngitis appeared, 
followed by vomiting and prostration. Pulmonary rales developed, and death oc- 
eurred on the fifth day of illness. The autopsy revealed bronchopneumonia. 


Case 2.—B. F., a white male infant weighing 6 pounds, 12 ounces at birth, had 
been weaned in the first week of life because of flat maternal nipples. The formula 
consisted of half strength boiled milk with 5 per cent added Karo. His weight fell 
to 6 pounds, 6 ounces on the fifth day, and had returned to birth weight on the 
fifteenth day. Diarrhea began on the twenty-fifth day of life; his weight was then 
7 pounds, 5 ounces. The diarrhea increased and he was transferred to the hospital 
on the thirty-second day. He died on the fortieth day with the final diagnosis of 
gastroenteritis. Cerebral embolism was discovered as a complication at autopsy. 


Case 3.—B. L., a white male infant, whose birth weight had been 5 pounds, 6 
ounces, was breast fed for five days and then offered a boiled formula of 16 ounces 
of milk, 10 ounces of water, and 1 ounce of sweetose. The boy gained well and 
weighed 7 pounds on the tWenty-seventh day of life. On the twenty-eighth day 
there oceurred an onset of diarrhea followed by fever and abdominal distention. 
He died a few days later with the final diagnosis of toxic gastroenteritis. 


Case 4.—R. F., a white male infant, weighed 7 pounds, 12 ounces at birth. He 
was placed on supplementary feedings of high pressure homogenized milk and 
dextrimaltose No. 1 on the sixth day and then weaned on the thirteenth day be- 


*Cases 2, 3, and 4 came from the same nursing home. A number of the nonfatal 
cases of diarrhea came from this institution. On one day here the three infants who 
were receiving boiled milk formulas simultaneously contracted an acute purulent 
gastroenteritis, while the eight being fed high pressure homogenized milk were not 


affected. 
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eause of lack of breast milk. On the nineteenth day diarrhea appeared suddenly 
in association with an acute upper respiratory tract infection. Otitis media de- 
veloped, the diarrhea continued, and dehydration and prostration grew progressively 
worse. Death occurred on the twenty-sixth day, and terminal bronchopneumonia was 
discovered at autopsy. 


In addition to the above fatal instances, twenty-one episodes of hos- 
pitalization took place. These were due to a wide range of disorders, 
many of them noi serious, since hospital admission was secured for all 
infants in the study who had any illness or disturbance of appreciable 
clinical significance. Of the infants on boiled milk formulas, nine were 
in hospitals at one time or another with the following diagnoses: micro- 
cephalus (dropped from study), pylorospasm, furunculosis (two cases), 
pneumonia, upper respiratory infection (two cases), mastoiditis, and 
unexplained transient edema of the hands and feet. Five of those on 
sonic homogenized milk were admitted showing, respectively, acute 
gastroenteritis, congenital laryngeal obstruction, common cold and 
anemia due to prematurity, gastroenteritis, and cervical adenitis with 
abseess. Of the three receiving high pressure homogenized milk, one 
was diagnosed as pylorospasm, one as upper respiratory infection, and 
one as pylorospasm and otitis media. During these episodes of illness 
the feedings were temporarily modified at times, although as a rule no 
alterations were made. The changes consisted of dilution with water, 


boiling, acidification with lactic acid, substitution of banana powder 
for the simpler carbohydrate, or temporary removal of all milk. Data 
were not gathered on minor illnesses apart from diarrhea and vomiting, 
so that no comparative figures are available on the incidence of such 
ailments as colds, furuncles, and bronchitis. 


DISCUSSION 


Clinical Observations.—One of the prime purposes of the study here 
reported was to determine the ease of digestion of homogenized pasteur- 
ized milk. Fear of encountering serious gastrointestinal disorders if 
unmodified pasteurized milk were fed led to the selection of boiled 
pasteurized milk as the standard for comparison. The three varieties 
of unboiled homogenized pasteurized milk investigated proved as satis- 
factory and as safe a base for infant formulas as did plain pasteurized 
milk from the same source which had been boiled for five minutes in the 
home. Studies on the growth in length and weight of the four groups 
of infants showed no striking discrepancies, and the incidence of chronic 
constipation, chronie regurgitation, and acute gastrointestinal upsets 
was not consistently different or unusually high with any of the milks. 
The small clinical differences encountered among the groups were not 
all in the same direction and were considered fo lie within the limits of 
experimental error. Generally speaking, the children took their formulas 
well, were well nourished, and grew and thrived normally. No correla- 
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tion was evident between the frequency of gastrointestinal symptoms 
and the levels of curd tension or curd number of the milks being fed. 

These observations indieate that it is feasible to homogenize milk 
with high pressure, low pressure, or sonic equipment, provided the 
processing is properly done, and to obtain products possessing soft 
eurd quality and dependable sanitary safety equal to that of boiled 
pasteurized milk. It should be pointed out, however, that the subjects 
of the study were normal, healthy, growing infants, the majority being 
over 2 weeks of age when first started on the unboiled homogenized 
pasteurized milk. 

The digestive qualities of the homogenized milks were not especially 
investigated in the newborn period or with premature or with sick or 
debilitated infants, except as the experimental subjects contracted 
illnesses during their period of observation. Conclusions regarding the 
merits of these milks under such circumstances must be deferred until 
further experience is accumulated. 

Sanitary Quality—As judged by the criterion of bacterial counts, the 
sanitary quality of all three varieties of homogenized milk was excellent 
when pasteurizing conditions of 160° F. for thirty minutes were used, 
the counts remaining usually below 2,000 per milliliter during the 
summer and around 500 per milliliter during the winter. At the lower 
holding temperature of 145° F., the summer counts were somewhat 
higher, though no figure above 10,000 per milliliter was ever encountered. 
Freedom from contamination within the equipment operating under 
the experimental conditions is indicated by failure to encounter increases 
in the bacterial counts in the daily samples collected after homogenizing, 
cooling, and bottling as compared with specimens of the same milks 
cultured after pasteurization but before homogenization. Some com- 
parisons were also made between milks homogenized before pasteuriza- 
tion as contrasted with the same milks pasteurized before homogeniza- 
tion; no striking differences in the physical properties or bacterial counts 
of the finished products were produced. Even though the customary 
pasteurization technique of holding milk at 142 to 145° F. for thirty 
minutes kills the common pathogens,”* milk destined to be fed unboiled 
should have its bacterial count at the lowest possible level, since the 
lower the initial count when bottled, the less will be the number of con- 
tained microorganisms twenty-four hours later in the event that refrig- 
eration is inadequate. To a young infant, milk rich in colonies of 
thermostable and thermophilie bacteria derived from the air or equip- 
ment ean prove highly irritating and can provoke diarrhea even though 
these organisms are considered nonpathogenic in the traditional sense 
of the word. For this very reason all formulas containing unboiled 
homogenized milk were prepared within the original milk bottle at cold 
bacteriostatic temperatures, Avoidance of the steps of boiling, filtering, 
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and cooling reduced to a minimum the danger of bacterial overgrowth 
in the event of a careless error in bottling technique. As has been shown 
by Blatt and his co-workers,®® hot formulas in feeding bottles may not 
fall to the temperature of the refrigerator in which they are placed 
until after a delay of six to twelve hours. This period is adequate to 
permit appreciable growth of any contaminating germ, warm milk being 
an excellent culture medium. 

Among the children there were no explosive epidemics of ,vomiting or 
gastroenteritis which might be ascribed to contamination or faulty 
processing of the homogenized pasteurized milk as fed unboiled and 
undiluted. In facet the only outbreak of diarrhea took place in a 
nursing home, involving all babies receiving the control boiled milk, 
whereas the infants in the same nursery on homogenized milk remained 
free from symptoms. It is possible that this episode represents an in- 
stance in which irritative microorganisms were introduced accidentally 
into the boiled formula during its preparation. 

The use of pasteurizing conditions of 160° F. for thirty minutes im- 
parts an unpleasant heated flavor to plain pasteurized milk. Superim- 
posed homogenization masks this undesirable change almost entirely.* 

Fat Particle Distribution—Neither the sonic homogenized milk nor 
the low pressure processed milk was sufficiently emulsified to conform 
with the strict requirements stipulated by the United States Public 
Health Service definition for homogenized milk.??. Tests on the high 
pressure variety alone showed fairly regular compliance. The fact that 
under the conditions of this experimental study both the sonic homo- 
genized and the low pressure homogenized milks proved as satisfactory 
and safe as did high pressure homogenized milk and five-minute boiled 
milk suggests that the above definition may be stringent to excess, de- 
manding a more extreme degree of suspension stability than is necessary 
for normal infant feeding. 


IN VITRO COAGULATION TESTS 


Marked reduction of the curd tension levels following processing was 
observed as compared with control specimens of raw or unhomogenized 
pasteurized milk. The curd tension of the raw milk ranged from 45 to 
66 Gm., swinging in a great seasonal cycle which carried over into each 
of the processed milks, the values being higher during fall and winter 
than in spring and summer. Readings on the pasteurized milk fell 
usually a few grams lower than on the raw milk. Boiling for five 
minutes always brought the level near 5 Gm. Of the three homogenized 
milks, the high pressure product gave the lowest readings, with curd 


*Subsequent to the completion of the present report, further studies show that 
milk for homogenization can be held at temperatures up to 150° F. for thirty minutes 
without any heated taste being evident. Above this temperature the flavor change 
begins to be detectable in some samples of milk. The bacterial counts of such 150° F. 
milk fall consistently lower than controls held at 142 or 145° F. and lie in the same 
numerical range as the 160° F. processed milks discussed in this paper. 
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tension varying from 4 to 16 Gm. The low pressure homogenized milk 
and the sonic homogenized milk ranged between the extremes of 8 and 
28 Gm., although the great majority of the readings were found between 
15 and 25 Gm. The milk homogenized in the low pressure machine 
gave readings a little higher than those of the sonized product when 
pasteurized at the same temperature. With all milks the holding tem- 
perature of 160° F. for thirty minutes achieved an appreciably greater 
reduction in curd tension than did that of 145° F. for the same period 
of time. 

When the data obtained by the daily eurd tension testing on the 
experimental milks are surveyed for comparison with the results of the 
actual feeding experiences, one notes the absence of any direct linear 
relationship between curd-forming properties and digestibility so far 
as this group of healthy infants was concerned. Homogenized milks 
possessing curd tension levels swinging between 15 and 25 Gm. over 
the fifteen-month observation period gave rise to no digestive disturb- 
ances and seemed as effectively digested as were other preparations 
of homogenized milk or boiled milk with eurd tension levels ranging 
from 5 to 15 Gm. Parallel observations were made with the ‘‘eurd 
number’’ technique.** Whether plain pasteurized or certified milks 
having eurd tension and curd number values outside of these ranges 
would be equally well tolerated is a question which cannot be answered 
from the feeding results presented here, though the likelihood of di- 
gestive disturbances ensuing from such unmodified milks is great, as 
testified by the experienced tradition of infant feeding.** ** ** 

Homogenized or boiled pasteurized milks possessing curdling prop- 
erties lying within the observed range of test values thus have been 
proved capable of being digested by the healthy, growing baby without 
producing undesirable signs or symptoms and with every indication of 
efficient breakdown and absorption of these milks within the gastro- 
intestinal tract. One feels on safe ground, therefore, in suggesting the 
concept of a measurable threshold, poorly defined to be sure, and no 
doubt varying from baby to baby, which delimits readily digested milks 
from those less readily tolerated. To the milks on the proper side of 
this threshold the designation ‘‘soft eurd’’ may appropriately be applied, 
whereas those which give rise to larger firmer curds ean be categorized 
as “‘hard eurd’’ milks. Differences in curd tension and curd number 
below threshold level would seem to bear no relationship to ease in diges- 
tion in the ease of healthy infants. 

These Curd tests by virtue of their constant arbitrarily prescribed 
patterns can be utilized in the measurement of the efficiency of any single 
process applied to milk by comparing different samples of similarly 
treated milks one with another. For example, the application of in- 
creasing homogenizing pressures or pasteurizing temperatures to any 
given milk will reflect itself in progressive changes in successive samples, 
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The tests have some practical value also in furnishing information as to 
the eurd-forming properties of the initial source of supply. Thus in 
order to be brought into the soft curd class, raw milk having a curd 
tension of 70 Gm. would require more thorough processing during 
homogenization than would a different raw milk having a curd tension 
of only 40 Gm. 

Obviously many other qualities in milk in addition to eurdling be- 
havior can exert a profound influence upon gastrointestinal tolerance 
and so-called ease of digestibility. The use of indirect tests such as 
those of curd tension and eurd number as indexes of digestibility for 
milks and milk preparations is subject to this highly important con- 
sideration. One must be sure that every other potentially disturbing 
factor has been eliminated before generalizing from such in vitro labora- 
tory determinations. 

SUMMARY 


Pasteurized milk homogenized by means of (a) the sonic homogenizer, 
(b) the low pressure homogenizer, and (c) the high pressure homo- 
genizer in accordance with sound principles of milk technology has been 
eompared with boiled pasteurized milk as a base for infant formulas, 
using both laboratory and clinical techniques of observation. Each of 
these milks containing added carbohydrate was fed unboiled and un- 
diluted to over 200 infants for from two to twelve months. There was 
a low incidence of constipation, diarrhea, vomiting, and kindred gastro- 
intestinal upsets in all groups, and the babies grew and thrived normally. 
In digestibility and safety the homogenized milks proved as satisfactory 
as the control boiled milk. 

Laboratory studies demonstrated that by use of holding pasteurization 
temperatures of from 150 to 160° F. for thirty minutes, the bacterial 
counts of homogenized milks can be kept at low levels, usually below 
2,000 per milliliter, with resulting high sanitary quality and without 
the introduction of an objectionable heated flavor. 

The curd tension and related values fluctuated with the seasons and 
were at different levels with each type of homogenized milk, but the 
changes and differences did not give rise to detectable clinical disturb- 
ances. In the light of this finding and related observations recorded in 
the literature, the suggestion is made that there exists a threshold or 
dividing zone. which delimits readily digested or soft curd milks from 
less thoroughly processed milks or from plain pasteurized milk. 
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CHRONIC MYELOGENOUS LEUCEMIA IN EARLY INFANCY 
A Case Report 


Henry G. Poncuer, M.D., Homer F. Weir, M.D., anp 
Louts R. Limarzi, M.D., 
Cuicaco, ILL. 


HRONIC myelogenous leucemia is uncommon in children and is 

particularly rare in infaney. <A survey of the literature indicates 
that but two proved cases may be reasonably considered to have had 
their onset in early infancy. Solmitz' reported such a case in 1924. 
This child was first seen at the age of 15 months, but anemia and spleno- 
megaly were said to have been present at 3 to 4 months of age. Malm- 
berg? reported a case in an infant in 1925, whom he first studied at the 
age of 5 months and in whom pailor had been noted since the fourteenth 
day of life. Both children presented the blood and post-mortem find- 
ings characteristic of chronie myeloid leucemia. Eisenberg and Waller- 
stein® in 1934 tabulated the cases of chronic myelogenous leucemia from 
the literature and eredited only Malmberg with having reported a case 
6 months of age or under. They list as doubtful the 10-week-old patient 
deseribed by Koch in 1922. This patient had a low white count (20,900) 
and 54 per cent lymphocytes on smear. There was no post-mortem 
examination, and the case seems most likely to have been an example 
of a leucemoid reaction. 

The recording of proved cases of chronic myelogenous leucemia at this 
early age period may have connotations other than chronologic precocity. 
It is for this reason that we wish to report an instance of chronic 
myelogenous leucemia in an infant whose symptoms appear to have 
dated from birth and on whom a definite hematologic diagnosis was 
made at the age of 6 weeks. 

The occurrence of any leucemie process, acute or chronic, at this age 
leads to speculation as to whether the disease was present at birth. 
Kelsey and Anderson‘ attempted to set up certain criteria for the diag- 
nosis of a congenital leucemia. Clinical criteria are as follows: (1) 
symptoms present at or within a few days after birth; (2) enlargement 


of spleen, liver, and lymph nodes; (3) blood picture showing high 


leucocytosis; (4) no history of syphilis, erythroblastosis, or icterus 
gravis. Pathological criteria include the following: (1) more infiltra- 
tion must be present than could plausibly have oceurred during extra- 
uterine life; (2) infiltration must be with early cells rather than in- 
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erease in activity of hemopoietic centers; (3) infiltration should involve 
nonhemopoietic organs as well as liver, spleen, and lymph nodes. 
Examination of the ease data will show that our case fulfills these re- 
quirements. Furthermore, considering the usual insidious onset of 
chronie leucemia, it seems justifiable to assume that in this case the 
disease was present at birth. Kelsey and Anderson and others have 
pointed out that no previous case of congenital leucemia has been asso- 
ciated with leucemia in parents, and this has been noted previously by 
other observers. Also leucemie mothers do not transmit leucemia to 
their offspring. A case of chronic myelogenous leucemia associated 
with pregnancy has been observed by the authors.* The patient de- 
livered a normal full-term baby. During her second pregnancy she 
was allowed to proceed to term and she again delivered a normal full- 
term baby. Complete hematologic studies of the blood, including ex- 
amination of the sternal marrow, did not reveal any indications of a 
leueemie process. Forkner® collected from the literature twenty-one 
eases of chronic myelogenous leucemia associated with pregnancy and 
the puerperium. The mothers did not transmit the disease to their 


offspring. 
TABLE I* 


PERIPHERAL BLoop 








PATIENT 
FATHER | MOTHER | NORMAL |" OMis- | PRIOR TO 
INFANTt “ 

SION DEATH 


Hemoglobin (Gm. per 100 ¢.c.) 15.5 15.0 13.70 7.6 12.5 
R.B.C. (millions) 4.65 4.51 5.50 2.45 3.85 
W.B.C. 5,650 8,200 14,450 195,090 | 275,000 
Platelets Adequate} Adequate} Adequate|Markedly| Rare 
reduced 
Hematocrit (red cells) 44.0 43.5 41.0 21.0 35.5 
Hematocrit (white cells) 0.5 5 1.0 11.0 14.0 
Sedimentation rate (Corrected) 0.0 17.0 0.0 0.0 16.0 
(mm. per hour) 
Mean corpuscular volume (cubic 95.0 96.0 74.0 85.0 94.0 
microns) 
Mean corpuscular hemoglobin 33. 33. 25.0 30.0 
(micromicrograms ) 
Mean corupuscular hemoglobin 34. 34.0 36.0 
concentration (per cent) 
Ieterus index (units) : a : , 7.5 5 to 7.5 
Reticulocytes “ a 2.0 8.5 








Differential 
Stab forms y 7.0% 2.0% 
Polymorphonuclear neutrophiles 3. 51. 9.0 
Eosinophiles j \ 4.0 
Basophiles . d 4.0 
Lymphocytes 39. 8.0 
Monocytes . ’ 22.0 
Myeloblasts and promyelocytes 20.0 
Neutrophilie myelocytes 16.0 
Neutrophilic metamyelocytes 15.0 




















*See also Fig. 1. 
tApproximate age, 4 weeks. 
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CASE REPORT* 


This baby was delivered on May 26, 1941, after an uneventful full-term preg- 
nancy. The child had no neonatal difficulties for the first five days but then had 
colic and was placed on lactic acid and evaporated milk formula. This did not relieve 
the colic and the child did not respond to phenobarbital, gr. 4 p.rn. At 1 month 
of age, the referring physician noted that the abdomen was markedly distended, 
apparently with gas. The formula was again changed and the colic disappeared, 
but the abdominal distention remained. Gradually the gaseous distention disap- 
peared, and at about the age of 6 weeks the doctor found a mass extending to 
the navel on the left side of the abdomen. This moved with respiration. A blood 
count was done by the referring pediatrician who diagnosed the child as having 
a chronic myelogenous leucemia. The child was then admitted to the Research 
and Educational Hospitals on Aug. 6, 1941. Investigation at that time failed to 
reveal any previous similar illness in the family. Hematologic checkup on the 
father and the mother, including a sternal puncture, failed to reveal abnormal 
findings. (See Tables I and IT.) 


Fig. 1.—Photomicrograph of blood smear stained with May-Griinwald Giemsa, show- 
ing myeloid cells in all stages of development. 


Physical examination revealed a well-nourished, well-developed white male in- 
fant who did not appear acutely or chronically ill. Temperature was 99.8° F. 
rectally; pulse, 160; respiratory rate, 30; weight, 4,900 Gm. There was no clinical 
evidence of jaundice. The essential positive findings on physical examination were 
small petechiae in the conjunctivae of both eyelids and in the mucous membrane 
of the hard palate and in the buccal mucosa. There were small cervical glands 
and slight generalized adenopathy. The abdomen was distended and tympanitic 


: *This case was studied through the courtesy of Dr. Gerald M. Cline, Bloomington, 





THE JOURNAL OF PEDIATRICS 


Fig. 2.—Photomicrograph of bone marrow, showing proliferation of myeloid elements 
with various stages of differentiation. 


Fig. 3.—Photomicrograph of section of spleen, showing myeloid hyperplasia of leucemic 
ells, 
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TABLE II 


STERNAL PUNCTURE 








NORMAL 


7 MOTHE 
FATHER {OTHER INFANT* 





Qualitative 
Erythroid Cells 
Pronormoblasts 3.0 4.0 6.0% 
Basophilic normoblasts 6.0 17.0 11.0% 
Polychromatie normoblasts 90.0 75.0 76.0% 
Orthochromatie normoblasts 1.0 4.0 7.0% 


Myeloid Cells 
Myeloblast and promyelocyte 3.0 4.0 5.0 4.0% 
Neutrophilie myelocyte 23.0 21.0 51.0 20.0% 
Neutrophilic metamyelocyte 33.0 37.0 32.0 57.0% 
Stab forms 33.0 27.9 8.0 5.0% 
Polymorphonuclear neutrophiles 3.0 5.0 2.0 10.0% 
Eosinophiles 5.0 6.0 1.0 2.0% 
Basophiles 0.0 0.0 1.0 2.0% 
Megakaryocytes Normal Increased | Absent Normal 
Myeloid-erythroid ratio (per 60:40 56:44 84:16 75:25 

cent) (1.5:1) (1.3:1) (5.2:1) 3:1) 


Quantitative? 
Yellow fat 1.0 1.0 1.0% 
Red fat 1.0 3.0 0.0% 
Plasma 44.0% 46.0% 51.0% 
Myeloid-erythroid 6.0% 10.0% 9.0% 
Erythrocytes 48.0% 40.0% 39.0% 

Note: Monocytes, lymphocytes, histiocytes, plasma cells were noted while making 
differential of marrows but are not recorded in the table. 
*Approximate age, 4 weeks. 

















except over the left side. The spleen was enlarged, being about three and one-half 
inches long and two inches wide. The notch was plainly felt, the edge was sharp, 


and the consistency was firm. The liver was down about one inch below the costal 


margin at the nipple line. The consistency was firm, the edge was sharp. Urin- 
alysis revealed no abnormal constituents. Bleeding time was eight and one-half 
minutes; clotting time was four and one-half minutes. Microprothrombin time 
(Kato) was twenty-four seconds. Stool specimen revealed no blood. Blood ascorbic 
acid was 0.075 mg. per cent. Nonprotein nitrogen, 44 mg. per cent; uric acid, 
2.96 mg. per cent. Blood Wassermann and Kahn tests were negative. Measure- 
ments: length, 60144 em.; trunk length, 22144 em.; sitting length, 24 em.; head cir- 
cumference, 38 cm.; chest circumference, 37 em.; chest depth, 944 em.; chest 
breadth, 12%, em.;. abdominal circumference, 4544 em.; intercristal, 10% em.; 
interspinous, 914 em. 

X-ray films of the long bones showed no pathology. Films made of the chest 
showed irregular densities in cardiohepatic angle and questionable ones in the left 
upper lobe. 

Course and Treatment: The child was given 10 roentgen units of x-ray, front 
and back, by spray technique two times weekly for two to three weeks. His white 
blood count fell during this period to about 80,000. Several transfusions were 
given, and the hemoglobin and red blood count at first discharge were 15 Gm. and 
5.57 million, respectively. He was sent home for a two-week period to follow the 
leucocyte response after radiation and then was readmitted because he had been 
quite restless and sleepless, and was feeding poorly. On readmission the physical 
findings were essentially the same as on discharge except that the child had a mild 
coryza. The next morning his temperature went up to 103° F., and he had a 





THE JOURNAL OF PEDIATRICS 


Fig. 4.—Photomicrograph of section of liver, showing scattered foci of leucemic cells 
throughout the liver parenchyma and sinusoids. 


Fig. 5.—Photomicrograph of section of lung, showing infiltration with leucemic cells. 
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frank bilateral bronchopneumonia. A blood culture was drawn and he was given 
sulfathiazole, gr. 144 per pound, and fluids parenterally. In spite of this therapy 
he became rapidly worse and expired on Sept. 9, 1941. 

Post-mortem examination showed an enlarged liver and spleen, marked general- 
ized adenopathy, leucemic infiltration of the lung, bilateral bronchopneumonia, and 
pulmonary congestion (acute). Microscopic examination showed infiltrates of lung, 
liver, kidney, and spleen with leucemic cells. (See Figs. 2-5.) 


DISCUSSION 


In the differential diagnosis of chronic leucemia occurring at such an 
early age period, erythroblastosis fetalis, the leucemoid reactions of 
syphilis and other infections, and acute leucemia must be considered. 
The relatively low percentage of normoblasts and reticulocytes, the 
morphology of the peripheral blood and sternal marrow, and the absence 
of jaundice or bilirubinemia rule out the first possibility. That this child 
did not have a leucemoid reaction is evidenced by the normal admission 
temperature, the negative serology in the patient, mother, and father, 
and the blood smear. The gradation in maturity of the myeloid cells 
found in the peripheral smear is not at all consistent with an acute leu- 
cemia with such a high white count. Direct evidence for the diagnosis 
of chronic myeloid leucemia lies in the characteristic blood smear with 
the high percentage of monocytes, eosinophiles, basophiles, and the 
spread of granulocytic forms from very early to mature cells. The post- 
mortem sections corroborate this picture with microscopic evidence of 
leucemia infiltration in the liver, ete. 

Table I shows the lack of permanent effect of irradiation, but indicates 
that irradiation failed to produce the undesirable changes in the blood 
picture which so frequently accompany such therapy in children. 


SUMMARY 


A ease of chronic myeloid leucemia in an infant aged 6 weeks is 
presented, and evidence for its congenital nature is discussed. Therapy 
with roentgen irradiation was unsuccessful, and apparently affected the 
outcome neither favorably nor unfavorably as far as we could ascertain. 
From a review of the eases available in the literature, this is the 
youngest age at which this disease has been recognized. 
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SKELETAL CHANGES ASSOCIATED WITH 
ERYTHROBLASTOSIS FETALIS 
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BaALTIMorRE, Mp. 


HE term erythroblastosis fetalis has been used to designate a group 

of clinical and pathologie manifestations occurring in the newborn 
infant. Clinically, one may find generalized edema (hydrops fetalis), 
jaundice (ieterus gravis), or anemia with erythroblastemia (congenital 
anemia of the newborn infant). Post-mortem examination usually re- 
veals enlargement of the liver and spleen with varying degrees of ex- 
tramedullary erythropoiesis. In addition, the placenta shows character- 
istie changes.‘ The close relationship of the clinical pictures has been 
established mainly because of its occurrence in succeeding pregnancies. 
Recently new and important light has been thrown on the etiology of 
erythroblastosis fetalis by the serologic observations of Levine and his 
co-workers.’ 

It is the purpose of this report to present the clinical records and 
pathologie observations on five cases of erythroblastosis fetalis and to eall 
attention especially to changes in the skeletal system which heretofore 
have not been described. 


Case 1. (167339).—This baby was the third child born to a mentally deficient 
mother 21 years of age. The two previous children, by other men, are feeble-minded 
and one is a cripple. The mother went into labor at home two weeks before her 
expected date of confinement and delivered spontaneously about two and a half hours 
later. When seen by the outside obstetric service, the child, a male, was breathing 
well though erying only feebly. The baby on examination seemed normal and was 
left with the mother. Next day, however, the child died quite unexpectedly. The 
mother’s blood Wassermann as well as that of the cord blood was negative. The 
placenta will be described below. 

At autopsy (16327, HLH 1456) the following findings were noted: The baby 
weighed 3,200 Gm. Externally he was normal. There was no jaundice or edema. 
The heart weighed 30 Gm.; the right ventricle was hypertrophied. In the inter- 
auricular septum there were numerous fenestrations; the foramen ovale was widely 
open and only partially guarded by a valve. The lungs were incompletely expanded. 
The liver was enlarged, weighing 235 Gm. The spleen likewise was big, weighing 
10 Gm. The placenta weighed 880 Gm.; its surface was yellowish pink and the 
tissue was friable. 

Microscopically, there was an extreme degree of blood formation in the liver. 
Myeloid tissue was found in the spleen and kidneys as well. Stains for iron showed 
this pigment in the liver cells and a small amount in the spleen; none was found 
in the renal tubular epithelium. The lungs showed fresh inflammatory exudate in 


the alveoli. 
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X-rays of the bones showed the cartilage shaft junction to be straight and normal. 
Beneath this was a dense shadow extending down for a distance of about 2 mm. 
Then there was a more rarefied zone extending for about 1 mm. A second band 
of increased density was found beneath this, extending for about another millimeter. 
The bone from then on seemed to be uniformly denser than normal. 

Sections of the bones revealed a straight and regular line of ossification at the 
cartilage shaft junction. The mature cartilage cells lay in orderly rows. Between 
them there was an abundance of calcified matrix substance. Invasion of the cartilage 
columns by blood vessels was regular. Bone was being deposited on the matrix sub- 
stance in normal fashion. The lattice of the matrix with its coating of bone, how- 
ever, was much denser than normal because apparently none was being destroyed. 
There was no excess number of osteoblasts, nor were there any osteoclasts. This 
density extended down throughout the entire shaft. In the sections it was difficult 
to make out the zone of rarefaction seen in the x-ray. Deep in the shaft there was 
an abundance of calcified matrix substance in all the trabeculae. It could be readily 
distinguished because it retained the blue stain of hematoxylin, whereas the new 
bone formed around it took the pink of the eosin. From the arrangement of these 
cores of matrix substance one could perceive the original architectural pattern of 
the matrix as a sort of honeycomb-like system of horizontally and vertically disposed 
walls. Some of the trabeculae had become very thick because of heavy encasement 
of the matrix with bone as the result of appositional activity on the part of the 
osteoblasts. This corresponded with the second dense zone seen by x-ray. The bone 
toward the center of the shaft showed less calcified matrix, and the trabeculae were 
thinner and fewer. The cortex was thickened though not markedly so. The marrow 
appeared active. Iron stain was negative. 

In the placenta, which was somewhat increased in size, the villi were moderately 
larger than normal. A few persisting Langhans’ cells were found; there were 
vacuoles in some. The syncytial elements showed a retardation in degeneration. 
The stroma was hyperplastic. No evidence of blood formation was seen. However, 
there were occasional nucleated red blood cells in the vessels. The stroma was edema- 
tous in places. This then showed evidence of immaturity compatible with the diag- 
nosis of erythroblastosis. 

It is interesting to add that a year later, a fourth child by another man was 
born to this woman. This child is living and well at the present time. 


Summary.—tThis baby, born to a feeble-minded mother, had a con- 
genital malformation of the heart, and lobular pneumonia. There was 
no hydrops or jaundice. The liver and spleen were enlarged. Myeloid 
tissue was found in the liver, spleen, and kidneys. The bones showed 
alternating zones of increased density and rarefaction. A diagnosis of 
erythroblastosis was made on the presence of massive extramedullary 
blood formation and the appearance of the placenta. 


Case 2 (161934).—The mother of this stillborn baby gave the following obstetric 
history. Her first pregnancy, four years before, was an abortion at two months. 
A year later she delivered a full-term infant who developed anemia and jaundice 
but survived after numerous transfusions. A year after this she delivered at seven 
months a stillborn fetus which had a swollen face and abdomen. The placenta was 
said to have been large. The fourth pregnancy, the present one, was uneventful 
until six weeks before the expected date of confinement when a stillborn, slightly 
macerated male baby was delivered. Blood Wassermanns of the parents were negative. 

At autopsy (16299, HLH 1449) the body weighed 2,500 Gm.. The abdomen was 
swollen; the face was puffy. The tissues of the head and thorax were edematous. 
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HE term erythroblastosis fetalis has been used to designate a group 

of clinical and pathologic manifestations occurring in the newborn 
infant. Clinically, one may find generalized edema (hydrops fetalis), 
jaundice (ieterus gravis), or anemia with erythroblastemia (congenital 
anemia of the newborn infant). Post-mortem examination usually re- 
veals enlargement of the liver and spleen with varying degrees of ex- 
tramedullary erythropoiesis. In addition, the placenta shows character- 
istic changes.'' The close relationship of the clinical pictures has been 
established mainly because of its occurrence in succeeding pregnancies. 
Recently new and important light has been thrown on the etiology of 
erythroblastosis fetalis by the serologic observations of Levine and his 
co-workers.’ 

It is the purpose of this report to present the clinical records and 
pathologie observations on five cases of erythroblastosis fetalis and to eall 
attention especially to changes in the skeletal system which heretofore 
have not been described. 


CASE 1. (167339).—This baby was the third child born to a mentally deficient 
mother 21 years of age. The two previous children, by other men, are feeble-minded 
and one is a cripple. The mother went into labor at home two weeks before her 
expected date of confinement and delivered spontaneously about two and a half hours 
later. When seen by the outside obstetrie service, the child, a male, was breathing 
well though erying only feebly. The baby on examination seemed normal and was 
left with the mother. Next day, however, the child died quite unexpectedly. The 
mother’s blood Wassermann as well as that of the cord blood was negative. The 
placenta will be described below. 

At autopsy (16327, HLH 1456) the following findings were noted: The baby 
weighed 3,200 Gm. Externally he was normal. There was no jaundice or edema. 
The heart weighed 30 Gm.; the right ventricle was hypertrophied. In the inter- 
auricular septum there were numerous fenestrations; the foramen ovale was widely 
open and only partially guarded by a valve. The lungs were incompletely expanded. 
The liver was enlarged, weighing 235 Gm. The spleen likewise was big, weighing 
10 Gm. The placenta weighed 880 Gm.; its surface was yellowish pink and the 
tissue was friable. 

Microscopically, there was an extreme degree of blood formation in the liver. 
Myeloid tissue was found in the spleen and kidneys as well. Stains for iron showed 
this pigment in the liver cells and a small amount in the spleen; none was found 
in the renal tubular epithelium. The lungs showed fresh inflammatory exudate in 


the alveoli. 
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X-rays of the bones showed the cartilage shaft junction to be straight and normal. 
Beneath this was a dense shadow extending down for a distance of about 2 mm. 
Then there was a more rarefied zone extending for about 1 mm. A second band 
of increased density was found beneath this, extending for about another millimeter. 
The bone from then on seemed to be uniformly denser than normal. 

Sections of the bones revealed a straight and regular line of ossification at the 
cartilage shaft junction. The mature cartilage cells lay in orderly rows. Between 
them there was an abundance of calcified matrix substance. Invasion of the cartilage 
columns by blood vessels was regular. Bone was being deposited on the matrix sub- 
stance in normal fashion. The lattice of the matrix with its coating of bone, how- 
ever, was much denser than normal because apparently none was being destroyed. 
There was no excess number of osteoblasts, nor were there any osteoclasts. This 
density extended down throughout the entire shaft. In the sections it was difficult 
to make out the zone of rarefaction seen in the x-ray. Deep in the shaft there was 
an abundance of calcified matrix substance in all the trabeculae. It could be readily 
distinguished because it retained the blue stain of hematoxylin, whereas the new 
bone formed around it took the pink of the eosin. From the arrangement of these 
cores of matrix substance one could perceive the original architectural pattern of 
the matrix as a sort of honeycomb-like system of horizontally and vertically disposed 
walls. Some of the trabeculae had become very thick because of heavy encasement 
of the matrix with bone as the result of appositional activity on the part of the 
osteoblasts. This corresponded with the second dense zone seen by x-ray. The bone 
toward the center of the shaft showed less calcified matrix, and the trabeculae were 
thinner and fewer. The cortex was thickened though not markedly so. The marrow 
appeared active. Iron stain was negative. 

In the placenta, which was somewhat increased in size, the villi were moderately 
larger than normal. A few persisting Langhans’ cells were found; there were 
vacuoles in some. The syncytial elements showed a retardation in degeneration. 
The stroma was hyperplastic. No evidence of blood formation was seen. However, 
there were occasional nucleated red blood cells in the vessels. The stroma was edema- 
tous in places. This then showed evidence of immaturity compatible with the diag- 
nosis of erythroblastosis. 

It is interesting to add that a year later, a fourth child by another man was 
born to this woman. This child is living and weil at the present time. 


Summary.—This baby, born to a feeble-minded mother, had a con- 
genital malformation of the heart, and lobular pneumonia. There was 
no hydrops or jaundice. The liver and spleen were enlarged. Myeloid 
tissue was found in the liver, spleen, and kidneys. The bones showed 
alternating zones of increased density and rarefaction. A diagnosis of 
erythroblastosis was made on the presence of massive extramedullary 
blood formation and the appearance of the placenta. 


Case 2 (161934).—The mother of this stillborn baby gave the following obstetric 
history. Her first pregnancy, four years before, was an abortion at two months. 
A year later she delivered a full-term infant who developed anemia and jaundice 
but survived after numerous transfusions, A year after this she delivered at seven 
months a stillborn fetus which had a swollen face and abdomen. The placenta was 
said to have been large. The fourth pregnancy, the present one, was uneventful 
until six weeks before the expected date of confinement when a stillborn, slightly 
macerated male baby was delivered. Blood Wassermanns of the parents were negative. 

At autopsy (16299, HLH 1449) the body weighed 2,500 Gm.. The abdomen was 
swollen; the face was puffy. The tissues of the head and thorax were edematous. 





Fig. 1.—i/ (Case 1), Roentgenogram of femur, tibia, and fibula taken post mortem, 


showing bands of decreased and increased density beneath cartilage. 2 (Case 2), 
Roentgenogram of femur, tibia, and fibula taken post mortem, showing uniform in- 
creased density of shaft. 3 (Case 1), Photomicrograph of cartilage shaft junction of 
long bone, showing areas of decreased and increased density. Note large amount of 
persisting calcified matrix substance in center of field, This corresponds to the zone 
of increased density in roentgenogram 1. 4 (Case 2), Photomicrograph of long bone, 


showing increased density throughout with abnormally excessive amount of calcified 
matrix substance lined by bone. 
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The limbs were less conspicuously affected, but the scrotum was very swollen. There 
was early maceration as evidenced by peeling of the epidermis. There was no 
jaundice. The peritoneal cavity contained 100 ¢.c. of fluid; the pleural and peri- 
cardial cavities contained some excess fluid. The heart was normal. The lungs were 
collapsed. The liver was a little enlarged, weighing 135 Gm. The spleen was 
definitely enlarged, weighing 30 Gm. The other tissues were not remarkable except 
that the shafts of the long bones were decidedly denser than normal. 

Microscopically, there was much erythropoiesis in the liver, spleen, and kidneys. 
There was a good deal of iron pigment in the periportal cells of the liver lobules. 
Pigment was found in the spleen and in the epithelium of the convoluted tubules in 
the kidneys. 

In the placenta, which weighed 1,390 Gm., the villi were large with hyperplastic 
as well as edematous stroma. There was only slight degeneration of the syncytial 
cells. Many of the cells of the Langhans’ layer were persisting. There was marked 
vacuolization in some. Many nucleated red blood cells were seen in the vessels, and 
there were scattered foci of red blood cell formation. 

Post-mortem x-ray examination of the bones showed normal cartilage. The 
cartilage shaft junction was straight and regular. The bone beneath was uniformly 
increased in density. This was an entirely regular process which extended throughout 
the entire shaft. 

The cartilage shaft junction in the bones was sharp. The cartilage was entirely 
normal in appearance; its cells were arranged in orderly rows, and the blood vessels 
were invading in a regular manner. Between the cartilage cell rows there was a 
normal amount of calcified cartilaginous matrix substance and this extended down 
as a heavy lattice on which osteoid borders and borders of true bone were being 
deposited. However, a little below this, in the zone where normally the structure 
becomes more rarefied due to a destruction of matrix and the encasing bone, it 
remained extremely dense and this change extended down into the shaft so that 
there were thick trabeculae composed of calcified matrix substance covered by bone 
throughout the shaft. There were no changes in the osteoblasts or marrow save that 
the latter appeared hyperplastic. Iron stain was negative. No periosteal changes 
were found nor were there any focal inflammatory lesions. 


Summary.—There is a familial history of erythroblastosis fetalis. The 
present case was a premature stillborn macerated child with hydrops 
and an enlarged liver and spleen. There was no jaundice. There was 
blood formation in the liver, spleen, and kidneys. The placenta showed 
large villi, with persistence of the Langhans’ cells and erythropoiesis. 
The bones showed an increase in density which were interpreted as being 
due to a lack of destruction or resorption of the calcified matrix sub- 
stance and bone. X-ray examination confirmed the increased density 
of the bones. The diagnosis of erythroblastosis was based on the familial 
history, hydrops, extensive extramedullary blood formation together with 
evidence of blood destruction, and the appearance of the placenta. 


CASE 3 (124822).—The baby’s mother was a 30-year-old white secundigravida 
with a normal pelvis and negative Wassermann. She was admitted to the obstetric 
service about ten weeks before her expected date of confinement, complaining of 
exertional dyspnea, vomiting, ankle edema, and pain in the right upper quadrant 
of the abdomen. She was found to have marked hydramnios (McDonald measure- 
ment, 37 em.; circumference of abdomen at umbilicus, 102.5 em.). There was no 
evidence of toxemia. She was discharged but returned two weeks later, having had 
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constant lumbar backache. By this time the MeDonald measurement was 47 em. and 
the cireumference of the abdomen was 109 em. The fetal heart could not be heard. 
The cervix was 2 em. dilated. In two days’ time the cervix was 5 em. in diameter, 
ahd’it was decided to rupture the membranes artificially. Twenty-four hundred cubic 
centimeters of yellowish fluid were measured when this was done. Following this the 
fetal heart was heard, although its rhythm was irregular. The patient promptly 
went into labor and delivered a stillborn male child, weighing 3,580 Gm. The 
placenta, which separated spontaneously, weighed 1,195 Gm. The Wassermann on 
the cord blood was negative. The mother’s course was uneventful. 

At autopsy (16214, HLH 1433) the appearance of the infant was remarkable, 
due to massive swelling of the head, especially the face. The scalp was fully 1.5 em. 
thicker than normal. The abdomen was swollen and protuberant. In contrast, the 
extremities appeared not much enlarged and were normally proportioned. The 
scrotum was swollen. There was no jaundice. The peritoneal cavity contained 
575 e.c. of clear yellow fluid. The heart weighed 20 Gm. and was normal. Both 
lungs were completely collapsed. The spleen weighed 5 Gm. and showed nothing 
abnormal. The liver weighed 100 Gm. and grossly showed no change. Upon opening 
the cranial cavity, a tear was found in the left crus of the tentorium cerebelli, and 
there was hemorrhage over the cerebellum. A few scattered hemorrhages were seen 
in the white matter of the brain. The shafts of the bones were denser than normal. 

Microscopie examination showed foci of hematopoiesis in the liver. In the peri- 
portal cells of the liver lobules there was iron pigment. The spleen and kidneys 
showed no blood formation nor was there any iron pigment in them either. There 
was a neogenic zone in the kidneys indicating some degree of prematurity. 

X-rays of the long bones were taken post mortem. The cartilage was normal 
except that the cartilage shaft junction was slightly irregular; this irregularity 
looked as though it were due to calcification of the walls of the cartilage canals. 
(These were not seen in the sections, however.) Just beneath the junction there 
was a zone of increased density, a brighter zone than is usually seen (and which 
is due to the lattice). Beneath it there was a zone of rarefaction which was about 
1 mm. in width. The bone beneath this in turn was denser than normal, and this 
dense formation extended down into the shaft, becoming less as the central part 
was neared. However, even here the bone was definitely denser than normal. There 
was no periosteal new bone formation nor any focal areas of destruction. 

Sections of the bones showed normal cartilage. The cartilage canals were not 
conspicuous. The hypertrophic cells lay in orderly rows. There was an abundance 
of calcified matrix substance both in the vertical partition separating the rows of 
cartilage cells and in the cross partitions separating individual cells. This matrix 
did not seem increased in amount. Invasion of the cartilage appeared to be 
proceeding normally. Beneath the cartilage the lattice of matrix was denser than 
normal; that is, there were more spicules per field than are usually seen. It ap- 
parently was not being destroyed in normal fashion. Numerous osteoblasts lay in 


the spaces between the lattice which was being covered with bone. As one proceeded 


down into the shaft, the lattice, covered by bone, did become less dense for a dis- 
tance of about half a low-power field. However, below this level the calcified matrix 
substance increased in amount and was covered by a heavy mantle of bone. In such 
trabeculae one could see the original structure of the calcified matrix horizontal and 
vertical blue-staining linear masses completely encased in pink-staining bone. The 
bone on the matrix seemed increased in amount; the number of bone cells per unit 
area seemed normal, and the number of osteoblasts about the trabeculae did not 
seem increased. Practically no osteoid was seen. The cortex was thicker than nor- 
mal, but there was no evidence of excessive periosteal new bone formation. The 
marrow in the intertrabecular spaces was hyperplastic. No iron could be stained 
in the trabeculae. 
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The placenta, which was enlarged (1,195 Gm.), showed large villi whose stroma 
was very hyperplastic. There was slight syncytial cell degeneration; very few per- 
sistent Langhans’ cells were found. The endothelial cells were immature looking. 
No nucleated red cells were seen in the vessels nor was there any evidence of blood 


formation. 


Summary.—In this case there was hydramnios. The baby showed 
hydrops. The liver was not enlarged but showed blood formation. This 
was not abnormal, however, since the child was premature, as evidenced 
by the neogenie zone in the kidneys. The bones showed a band of 
rarefaction at the growing ends beneath the lattice. Beneath this the 
structure was increased in density. X-ray confirmed these findings. 
The diagnosis of erythroblastosis was made on the presence of hydrops 
and characteristic changes in the placenta. 


Case 4 (224571).—The pregnancy of this baby’s mother, a 14-year-old primi- 
gravida, was uneventful until two weeks before the expected date of confinement. 
At this time she was found to have a blood pressure of 145/95 and a trace of 
albumin in the urine. Labor was induced by artificial rupture of the membranes, 
and about seven hours later she was delivered of a stillborn male infant, weighing 
4,000 Gm. The fetal heart was heard until about an hour before delivery. The 
placenta weighed 800 Gm. 

At autopsy (17280, HLH 1616) there was marked edema of the entire body, 
especially prominent in the scalp. There was no jaundice. There were 200 c.c. of 
fluid in the peritoneal cavity and 50 ¢.c. in each thoracie cavity. The pericardial 
sac contained 25 c.c. The heart was normal in size and showed small hemorrhages 
beneath the epicardium. The lungs were collapsed. The liver was enlarged, weigh- 
ing 225 Gm. The spleen was likewise enlarged, weighing 28 Gm. The other tissues 
were not grossly remarkable except the bones which were increased in density. 

Microscopically there was extensive blood formation in the liver and spleen 
and to a lesser extent in the kidney. There was a great deal of iron pigment 
in the liver; this pigment was also found in the trabeculae and coating the reticulum 
of the spleen, though none was seen in the pulp. There was also hemosiderin in the 
convoluted tubules of the kidneys. 

The placenta, which was somewhat enlarged (800 Gm.), showed slight but definite 
enlargement of the villi. There was little degeneration of the syncytial elements and 
the Langhans’ cell layer was very well preserved. Numerous Hofbauer cells were 
found. The stroma was hyperplastic. There were many foci of blood formation, 
and numerous nucleated cells were seen in the vessels. 

X-ray examination of the bones showed a straight line boundary between the 
cartilage and shaft. Beneath this the bone was increased in density for a distance 
of several millimeters. From there on the bone was less dense than above, but 
the formation remained still denser than normal. No periosteal changes were seen. 

In the bones the-cartilage shaft junction was straight. The cartilage cells were 
normal, The amount of calcified cartilage matrix was not abnormal. The lattice of 
calcified matrix beneath the cartilage was prominent and was being encased in bone. 
However, a little further down, instead of becoming decreased in amount, the calcified 
matrix persisted and appeared to be covered by increased amounts of normal looking 
bone. The trabeculae, consisting of calcified matrix encased in bone, extended down 
into the center of the shaft. There was no increase in the number of osteoblasts. 
The marrow appeared hyperplastic. The cortex of the bone was definitely thickened. 
Iron stain of the bone was negative. 
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Fig. 2.—5 (Case 3), Roentgenogram of femur, tibia, and fibula, showing zone of 
decreased density at cartilage shaft junction. Bone beneath this is abnormally dense. 
6 (Case 4), Roentgenogram of femur, tibia, and fibula. showing diffuse increased 
density. 7 (Case 3), Photomicrograph of long bone, showing rarefied zone with denser 
bone beneath. & (Case 4), Photomicrograph of long bone, showing increased amount 
of bone; each trabecula contains an abnormal amount of calcified cartilage matrix 
substance. 
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Summary.—In this child there was hydrops with extensive evidence 
of extramedullary blood formation as well as extreme blood destruction, 
The bones were uniformly denser than normal. The placenta showed 
characteristic changes. The diagnosis of erythroblastosis was made on 
the hydrops, signs of blood formation, and destruction and changes in 


the placenta. 


Case 5 (HLH 61446).—This 10-day-old white male was admitted to the Harriet 
Lane Home with the following history. The father, aged 51 years, was living and 
well; the mother, aged 35 years, was living and well. There were six other siblings, 
all well. The course ef pregnancy was uneventful and delivery was easy. The child 
appeared well at birth except for slight jaundice which the parents thought was 
fading. The child was brought to the hospital because of profuse bleeding from 
the umbilical cord. On examination he showed extreme icterus, subcutaneous hemor- 
rhages, pallor, and a bleeding umbilicus. Adrenalin was applied to the latter and 
the bleeding temporarily became less but soon increased and could not be controlled 
again. Twenty cubic cenfameters of blood from a professional donor were given 
into the longitudinal sinus and the child seemed to improve. About three hours 
later respirations became irregular and the general appearance alarming. Before 
another transfusion could be performed, the baby expired. Blood obtained by cardiac 
puncture showed 1,560,000 red blood cells; 45,000 white blood cells; and 14 normo- 
blasts while counting 100 white cells. Clotting time was thirty-five minutes. Wasser- 
mann reaction on this blood was negative. Van den Bergh’s test, 11.1 mg. per cent 
was read as a direct reaction. 

At autopsy (10813, HLH 177) the following findings were described: The body 
weighed 1,600 Gm.; the skin was intensely jaundiced. The heart and lungs showed 
nothing abnormal save for hemorrhages beneath the pleura of the latter. The spleen 
weighed 20 Gm. and was enlarged. The liver was not enlarged; it weighed 74 Gm. 
There was hemorrhage beneath the dura over both cerebral hemispheres. A puncture 
hole in the dura was demonstrated as the origin of this hemorrhage. 


Microscopically, there was extramedullary blood formation in the liver, spleen, 
and kidneys. There was hemosiderin in the liver cells and in the convoluted tubules 
of the kidneys but none in the spleen. Fat stain of the lung revealed macrophages 
filled with lipoid droplets in many of the pulmonary alveoli. 

The placenta was not available for microseopie study. 

X-rays of the long bones revealed normal cartilage. Beneath this there was a 
thin bright line corresponding to the lattice. Under this the bones were uniformly 
rarefied for a distance as great as 30 mm. at the head of the humerus. From there 
on the shafts became much denser than normal; this was fairly uniform throughout 
the rest of the shaft. No periosteal changes were seen nor were there any areas of 
destruction. 

In the bones the cartilage was normal; the cells were arranged in orderly fashion. 
The matrix between the rows of cells was calcified. The lattice was somewhat 
stubby and not as plentiful as normal. It was well covered with bone. There were 
numerous osteoblasts about the trabeculae thus formed. The marrow was hyper- 
plastic. Beneath the cartilage shaft junction the structure seemed normal. Bone 
was being destroyed in the usual fashion. However, at a distance of about 5 low- 
power microscopic fields from the cartilage shaft junction the trabeculae in the 
shaft became extraordinarily dense. The amount of calcified matrix in their centers 
was definitely excessive, and the bone enclosing this blue-staining material was much 
thicker than normal. There was no increase in osteoblasts. The marrow here was 
hyperplastic. No periosteal changes were seen. 
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Fig. 3.—9 (Case 5), Roentgenogram of femur, tibia, and fibula, showing areas of 
decreased density at ends of bones and increased density in center of shafts. 10 
(Case 5), Photomicrograph, showing difference in amount of bone at cartilage shaft 
junction and farther down where increased density is found. 
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Summary.—This 10-day-old jaundiced white male was admitted be- 
eause of bleeding. Family history was negative. Despite transfusions 
he died and at autopsy was found to have an enlarged spleen. There 
was blood formation in the liver, spleen, and kidneys. Lron pigment was 
found in the renal epithelium. The diagnosis of erythroblastosis was 
founded on the jaundice, enlarged spleen, and extramedullary blood 
formation with evidence of red cell destruction. The diagnosis by the 
clinicians was hemorrhagie disease. 


DISCUSSION 


We have presented the clinical and pathologie records of five cases 
of erythroblastosis fetalis. In three instances there was hydrops, in one, 
icterus with hemorrhagic manifestations, while in another, although 
clinically the child appeared normal, at autopsy the liver and spleen 
were enlarged and there was blood formation in these organs and in the 
kidneys. There was also a fresh lobular pneumonia. In all, the cord 
blood and that of the mother gave negative serologic tests for syphilis. 

We were fortunate in being able to review sections of the placentas 
with Dr. Louis Hellman who has described characteristic changes in this 
organ associated with erythroblastosis.._ In Dr. Hellman’s opinion the 
four placentas available for study showed changes pathognomonic of 
erythroblastosis. In two the changes were more marked than in the 
others. One could correlate the degree of blood formation in the placenta 
with that found in the other tissues. 

We have described in some detail changes in the skeletal systems of 
these five infants. The most striking alteration was a marked increase 
in density of the bones, seen both in microscopic sections and in x-rays 
taken post mortem. This change consisted of an increase in the number 
and thickness of the trabeculae, due apparently to a lack of destruction 
of the calcified cartilaginous matrix substance which was then covered 
with a thick layer of bone. In two instances this increase in density was 
uniform throughout the entire shaft, while in the other three cases 
there were zones of decreased density of varying width a short distance 
below beneath the lattice at the cartilage shaft junction. In one there 
was a band of increased density beneath the zone of rarefaction. The 
cartilage showed no change nor were there any indications of periosteal 
new bone formation. 

The cause for the zones of decreased density is not clear nor can we 
explain the band of increased density seen beneath this in one of the 
eases. Transverse lines of increased density are more common than 
zones of rarefaction in infants’ bones and have been interpreted as due 
to effects produced by a retardation in the growth of the cartilage with 
continuation of osteoblastic activities.* The zones of rarefaction are 
probably due to an acceleration of the destructive forces, but why this 
should be present in these cases is difficult to explain. The most con- 
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spicuous change, however, and the one common to all five of these cases, 
is the increase in density of the shafts of the bones. 

The exact mechanism for this increase in density is obscure. Several 
explanations naturally come to mind. Could these changes be due to 
the influence of some substance elaborated by the maternal organism or 
placenta? The placenta in erythroblastosis is frequently enlarged and 
has been reported to contain more chorionic hormone than is normal.‘ 
The relationship of estrogenic hormone to an increase in density of the 
bones of birds is well established.’ In experiments on rats to which 
large amounts of estrogenic hormone had been administered, we have 
observed increased density at the ends of the growing bones of young 
animals. Estrogen had less marked effect in adult animals and had 
no influence on the bones of old animals. This increased density was 
interpreted as a decrease in the rate of normal destruction. One wonders, 
then, whether the changes we have described could have been produced 
by some such mechanism as this. We know of no observations on animals 
whose mothers had received large amounts of estrogen during their preg- 
naney. 

Another factor which must be considered is that some material 
liberated in the breakdown of red cells may play a role. We are familiar 
with an inerease in osseous density produced by an excess of certain 
specific elements in the body. In lead poisoning in childhood one finds 
an inerease in the amount of cartilaginous matrix substance beneath 
the cartilage shaft junction. This is because lead as well as calcium is 
deposited in the matrix and seems to render the matrix more resistant 
to destruction. Bone is then deposited on it.’ Bismuth produces a 
zone of increased density in the growing bones of infants whose mothers 
have been injected with this element during pregnancy.* Elementary 
phosphorus likewise has been shown to produce an extremely dense 
deposition of calcified matrix and bone at the growing ends of the 
long bones. One wonders then whether excessive iron may have had 
any effect in producing the changes we have described. None could be 
stained in the sections. Analyses of the bone have not been made. It 
is interesting, however, to point out that MacCallum” has called atten- 
tion to the possible role of iron in normal calcification. 

One thinks, too, of the changes in the skeleton associated with the 
chronic hemolytic anemias seen in childhood; namely, sickle cell anemia, 
Cooley’s anemia, and congenital hemolytic jaundice. In these cases, 
however, there is rarefaction of the long bones which is apparently due 
to destruction of the trabeculae because of the extreme hyperplasia of 
the marrow cells.*' Similar changes are seen in leucemia. The thicken- 
ing which has been described in the skull in cases of chronic hemolytic 
anemia is more difficult to explain. But it is apparently due to hyper- 
plasia of the marrow and a pushing up of the periosteum covering the 
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outer table of the skull. Thus, the picture in these cases is different from 
the one which we have described. However, it must be pointed out that 
in utero blood formation takes place in the extramedullary tissues with 
great ease and the effect of hyperplastic marrow is not felt by the bone 
in the same way as one sees it in postuterine life. 

In congenital syphilis one frequently encounters changes in x-rays of 
the skeleton which are similar to those we have deseribed in Cases 1, 2 
and 5. In all our cases, as was pointed out above, serologic tests for 
syphilis were negative; nor were there any focal inflammatory lesions 
seen in the microscopic sections or localized areas of destruction in the 
x-rays. The nonspecificity of many of the x-ray changes formerly 
thought to be associated with congenital syphilis is becoming more and 
more apparent. This has been brought out most clearly in a recent 
study of Caffey’? who found changes indistinguishable from syphilitic 
osteochondritis, osteoperiostitis, and osteomyelitis in the roentgenograms 
of nonsyphilitie children that he examined. It is interesting to note that 
Caffey** includes two cases of erythroblastosis in his series. The first 
(Case 2) was an infant 50 days old who had had persistent jaundice; 
on examination the spleen was enlarged and there was pitting edema 
of the lower abdominal wall and groin. The erythrocyte count was 
1.2 million per cubie millimeter of which 5,100 were nucleated. The 
child died but there was no autopsy. X-rays showed heavy transverse 
bands across the ends of the shafts of the long bones. There was no 
increased density in the shaft such as was found in our cases. Caffey’s 
second case of erythroblastosis (Case 6) lived only four hours and had 
hydrops and enlargement of the liver and spleen. The diagnosis of 
erythroblastosis was confirmed at autopsy. In the roentgenograms there 
were ‘‘deep bands of increased density across the ends of the shafts with 
narrower zones of diminished density lying parallel along the shaftward 
margins.’’ In the reproductions of the x-ray, the shafts of this case 
do seem denser than normal, although Caffey’* did not comment on this 
point. 

That the bands seen in our cases are due to nonspecific factors is not 
unlikely. The change common to all, however, is the increased density 
of the shafts. 

The disease par excellence in which there is a persistence of calcified 
cartilaginous matrix substance upon which bone deposits is osteosclerosis 
fragilis generalisata (Albers-Schénberg disease). Deep down in the 
shaft one finds large amounts of blue-staining calcified matrix substance 
encased in bone, and in osteoid in those cases in which rickets is present. 
The anemia accompanying this disease is usually ascribed to the reduc- 
tion in marrow space. But the possibility that there is some more funda- 
mental disturbance affecting both hemopoiesis and bone formation has 
also been advanced, 
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SUMMARY 


We have described osseous changes both by x-ray and on microscopic 
examination in five cases of erythroblastosis. The alteration common 
In addition, in three there were bands 


to all was an increase in density. 
of decreased density which were probably nonspecific in origin. 
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ABNORMALITIES OF ADOLESCENCE 


JOSEPH SCHWARTZMAN, M.D. 
BROOKLYN, N. Y. 


F THE various stages of life, the adolescent has been the ‘‘ forgotten 

child’”* of medicine until very recently, when interest in him began 

to mount ever progressively. This increase of scientific activity in this 

sphere is fully warranted, for adolescents are the future men and women 
upon whom the nation must depend. 

Moreover, adolescence is one of the most critical periods of life, espe- 
cially from the standpoint of various adjustments,’ both mental and 
physical, which are taking place. 

Although there is no sharp delineation between late childhood, ado- 
lescence, and adulthood since one merges into the other at varying 
atés and ages, sometimes unnoticed and at other times with explosive 
suddenness, yet arbitrary extremes* ‘ of 12 years of age (approximate 
puberty onset) to 20 years of age (approximate adult onset) are usu- 
ally the accepted ages for adolescents. However, some,** and prob- 
ably rightfully so, object to any set age limits. 

Of the various phases to be considered, many articles have appeared 
in which were discussed some of the psychologic, endocrinologic, gyne- 
cologic, tubercular, cardiac, and divers other physical aspects. 

However, no detailed study has been made to determine the incidence 
of various defects among the adolescent. With this in mind, a study 
was undertaken of the students attending one of the coeducational 
high schools in New York City. This study was conducted from January, 
1939, to January, 1942, and included 2,108 males and 1,498 females 
ranging in age from 12 to 19 years of age. Each individual was given 
a thorough physical examination and the results of the findings are in 
the tables. 

NUTRITION 
MALE FEMALE 


Underweight 20.63 per cent 9.79 per cent 
Overweight 6.91 per cent 9.46 per cent 


Of the male obese group, 37.9 per cent were of the so-called Frélich’s 
type; i.e., shoulder-girdle type of obesity. 

It ean be seen that a greater percentage of undernutrition was noted 
in the males but less obesity than in the females. One possible explana- 
tion might be the greater activity of the boys. Among the females, the 
incidence of undernutrition and obesity was about equal. 


«From the Pediatric Service of Metropolitan Hospital and the New York City De- 
partment of Health. 
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PALLOR AND ANEMIA 


MALE FEMALE 


Pallor 3.35 per cent 7.40 per cent 
Anemia .28 per cent 2.12 per cent 


It was found that both pallor and anemia were most common in the 
female whieh was in agreement with a previous study,® in which the 
ratio between the sexes remained fairly constant although the figures 
were higher. 

SKIN 
The various skin conditions found were as follows: 


MALE FEMALE 
Aene 32.21 per cent 13.89 per cent 
Epidermatophytosis 27.99 per cent 9.54 per cent 
Keratosis pilaris 11.20 per cent — 
Other skin lesions 3.94 per cent 1.74 per cent 


Under other skin conditions were the following: tinea, nevi, inter- 
trigo, dermatitis, eezema, vitiligo, psoriasis, purpura, pityriasis rosea, 
furuneles, ichthyosis, verruea, hemangioma, cellulitis, poison ivy, urti- 
earia, impetigo, keratosis palmaris et solaris, dermatographia, deform- 
ity of nails, granuloma of the umbilicus, scabies, and pediculosis. 

It might be noted that the incidence of aene and epidermatophytosis 
refers to cases of moderate and marked degree. However, if milder 
states were also included, as, for example, when so done with respect 
to the males, then the incidence of acne rose from 32.21 per cent to 
65.40 per cent and epidermatophytosis, from 27.99 per cent to 42.19 


per cent. 
TABLE I 








ACNE-FREE (31 CASES) ACNE (32 CASES) 
++ + ++ + 
Fried 7 : 16 16 
Spicy 8 : 10 7 
Pastry 6 
Constipation 4 eases 2 eases 
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With regard to aene, which is receiving more attention lately and 
which still is not perfeetly understood, it was decided to determine 
whether those who had aene in comparison with those who did not 
differed much on the history of inelusion of certain types of foods in 
their diets that are considered deleterious in acne. 

In these cases, anyone who abstained from the food in question was 
listed as 0; if it was used twice weekly, it was considered +; if used 
three to five times weekly, ++; and if every day of the week, +++. 

In addition, the incidence of constipation was also checked in both 
groups. 


The results are tabulated in Table I, 
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Of the students with aene, five were underweight, one was obese, and 
twenty-six were normal. 

From this brief comparison, it was felt that fried foods, spices, and 
pastries played no definite part in the development or course of acne. 
In addition, the state of nutrition seemed irrelevant, while constipation, 
as has also been shown previously,’ certainly had no toxie effect. On the 
other hand, it would seem that since aene occurs mostly during this 
period, it is most likely associated with endocrine and growth factors. 


NAIL-BITING 


With regard to nail-biting, the incidence in males was 33.44 per cent 
and was in close agreement with a previous study,® in which the inei- 
dence was 41 per cent, while 29.75 per cent® was found in females from 


12 to 17 years of age. 


EYE DEFECTS 
MALE FEMALE 
6.25 per cent 2.47 per cent 


In subdividing these defects, the following results were noted : 


MALE FEMALE 
Blepharitis 60.7 per cent 27.8 per cent 
Strabismus 5.95 per cent 44.4 per cent 
Conjunctivitis 2.4 per cent 16.7 per cent 
Exophthalmos 19.05 per cent cite 
Nystagmus 2.4 per cent ones 


In addition to these, puffy lower eyelids, ptosis of eyelids, eechymosis 
of eyelids, hordeolum, leucoma of the eye, and artificial eye were some 
of the less frequent conditions encountered. 


VISION DISTURBANCES 


Visions of 20/40 or worse were found in 37.91 per cent of the males 
and in 45.83 per cent of the females; these percentages are much higher 
than those’® given on Queens Vocational High School students. Of these 
eases, only 6.84 per cent males and 10.59 per cent females were wearing 
glasses. This revealed the fact that some had either been unaware of 
their condition, or if informed, had either failed to secure glasses or 
neglected to wear them. 

Although no. tests for color blindness were done in this study, it is 
interesting to note that the Queens study found about 4.8 per cent'® were 
totally red-green color blind. 

Ear Conditions——The incidence in males was 1.41 per cent and in 
females, 0.82 per cent. This included otitis media, which occurred in 
50 per cent of the cases. Impaired hearing was detected in 21 per cent 
of the males and 33 per cent of the involved females. Perforated mem- 
brana tympani were found in 15.8 per cent of the males and in 16.7 
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per cent of the females. In addition, there was a case of external otitis 
media, one of papilloma of the ear, and another of a cystic mass over 
the mastoid. 

Cerumen in the ear was noted in 6.53 per cent of the males and 5.8 
per cent of the females. Of these, it was noted in both ears in 40 per 
cent, in the left in 37 per cent, and in the right in 23 per cent. 

NASAL DEFECTS 
MALE FEMALE 
9.14 per cent 0.44 per cent 


The difference in the incidence of the sexes could probably have been 
less marked, but of the females only those who had marked obstruction 
were considered. 

However, of the male division, the greatest incidence was that of 
deviated septum which occurred in 79.7 per cent of the nasal defects, 
and of these, 73.5 per cent were deviated to the right and 26.5 per cent 
to the left. Enlarged turbinates occurred in 8.2 per cent of this group 
and deformity of the nasal bridge in 5.7 per cent; postnasal drips were 
noted in 6.4 per cent. It should be added that some degree of postnasal 
drip could be noted in almost every case, but only those were considered 
pathologie that had very thick, purulent discharges. 


BUCCAL CONDITIONS 
MALE FEMALE 


0.37 per cent 1.08 per cent 


In this group, the following conditions were found in this order of 
frequency: gingivitis, malocclusion of the jaw, glossitis, bifid uvula, and 


one ease of alveolar abscess. 


DENTAL CARIES 


These were checked by a dental surgeon as well as by a physician and 
the incidence as found by each is shown as follows: 


MALE FEMALE 
Medical examination 21.55 per cent 16.46 per cent 
Dental examination 54.74 per cent 36.31 per cent 


The high incidence of dental caries was very striking and possibly 
suggests that in this rapid period of growth, and probably even much 
before its onset, certain vitamins and minerals are probably necessary 
in increased quantities. 

Furthermore, the comparison of the figures shows that many cases 
would have been overlooked if a dental examination had not been made. 


TONSILLAR STATUS 
MALE FEMALE 
Pathologie tonsils 2.92 per cent 2.91 per cent 


Tonsillectomies 74.18 per cent 48.71 per cent 
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In this part of the examination, 15.93 per cent were found to have 
tonsillar tabs, of which 80.26 per cent were on the left side, 5.26 per 
cent on the right side, and 14.47 per cent on both sides. 

SPEECH DEFECTS 
MALE FEMALE 
0.67 per cent 0.30 per cent 


This group included stammering, lisping, and stuttering in that order 
of frequency. 


LYMPHATIC ENLARGEMENTS 
MALE FEMALE 


2.30 per cent 0.45 per cent 


Of these, 51 per cent were inguinal and 49 per cent cervical in the 
male group, while they were all of the cervical type in the females. 

To facilitate the detection of the nodes of the cervical chains, it was 
found advisable to have the person being examined flex his neck toward 
the opposite side with his head turned posteriorly. 

It should be observed that the incidence could have been higher but 
only very definite enlargements were considered. 


In many eases, very small inguinals, cervicals, and axillaries, about 


the size of beans, were palpable. These were hard, discrete, freely 
movable, and nontender, but they were not included among the patho- 
logic ones. 

Thyroid Enlargements.—In checking for enlargements of this gland, 
the patient was first asked to extend his neck and then to flex it slightly 
anteriorly. He was then asked to swallow his saliva while in each of 
these positions. The examiner’s finger was kept over the anterior aspect 
of the neck to palpate any variation in the size, shape, or consistency of 
the gland. 

The frequency was 0.67 per cent for males and 2.47 per cent for 
females. The figures showed a much greater incidence in the females 
and might be accounted for by a more labile endocrine system with cer- 
tain periods of greater demand, such as the menstrual period. 

All of these eases were of the simple type, since these glands were 
smooth and symmetrical and disappeared with time or therapy. 


CARDIAC STATUS 
MALE FEMALE 

Organic lesions 1.94 per cent 3.47 per cent 
Hypertension (systolic of 140 or over) 5.95 per cent 0.68 per cent 
Hypotension (systolic of 90 or under) 0.08 per cent oa 
Bradycardia (pulse under 60) 0.08 per cent re 
Tachycardia (pulse over 100) 0.30 per cent 0.14 per cent 
Extrasystoles 0.30 per cent a 


The incidence of organic lesions for this group was in close agreement 
with that of a previous study" on this aspect. 
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TUBERCULOSIS 


The incidence of tubercular children was 0.5 per cent"? of the school 
population, one-half of which were active cases. These cases were de- 
tected by x-ray, but on physical examination had no detectable findings, 
even on recheck. Many of the children had had no subjective symptoms. 
This fact agrees with that made in a recent paper’ on this subject. 
The incidence of deaths due to tuberculosis is very high in the age 
group from 15 to 24 years, as noted in several reports.** ** 

It should also be noted that of the number whose plates were negative, 
two patients broke down within a period of two years with the adult 
type of tubereulosis. Therefore, it would seem that routine x-ray in 
itself is not the total answer to prophylaxis, unless it be repeated often 
and aided by the other measures that are available for the diagnosis of 
this condition. 

ABDOMINAL EXAMINATION 


No eases of enlarged spleen or liver were detected. No abnormal 
masses were noted. 

However, in doing these examinations on the male, one interesting 
feature was noted. This was the fact that in almost all of the cases, there 
was inereased resistance in the right upper quadrant, and on deep 
breathing with the examining hand in position, there were varying de- 


grees of tenderness. 

Of 188 eases so studied, in which there were no abdominal complaints, 
there was rigidity in the right upper quadrant in 170 and tenderness in 
136 cases. In only two cases was rigidity noted in other regions of the 
abdomen and other tenderness in 19. 

On the other hand, in fifteen cases with abdominal complaints it was 
noted that fourteen had tenderness and rigidity in the right upper quad- 
rant, but in addition eleven had other areas of tenderness and four were 
rigid in other regions of the abdomen. 

This point is mentioned to show that caution should be used in de- 
termining the significance of right upper quadrant tenderness and 
rigidity; when associated with other abdominal findings or complaints, it 
is of greater significance. 


GENITOURINARY DEFECTS 


In this group, figures are available only for the male, since it was not 
deemed advisable to examine the female genitals. 

1. Varicocele and Hydrocele.—During this part of the examination, 
it was found best to examine the boy in the erect position and in a 
warm room so that there would be no contraction of the scrotum, which 
simulates the action of a suspensory. When doubtful, coughing was 
utilized as an aid. 

Varicocele was found in 5.98 per cent of the males and all were on 
the left side. Hydrocele was noted in 0.52 per cent. 
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2. Genital Deformities—There was an occurrence of 2.37 per cent 
genital defects and of these 35.89 per cent were undescended testicles, 
one-half of which were located on the right side and half on the left 
side. Twenty-six per cent were not located at all (eryptorchidism), 
while 64 per cent were in the groin. 

Atrophy of the testicles comprised 25.64 per cent of the genital de- 
fects, and of these 30 per cent bilateral, 60 per cent involved the left, 
and 10 per cent the right testicle. 

Hypospadias comprised 23.08 per cent of the genital group, immature 
scrotum, 5.13 per cent, spermatocele, 5.13 per cent, and edema of the 
prepuce, 2.56 per cent. 

Phimosis was found in 4.76 per cent of the noncireumcised boys, of 
which only 283 were examined, and in this group smegma was noted in 
one-third of the cases. 

HERNIA 


Examination was performed in the upright position and in doubtful 
cases, exercises and coughing were utilized to determine the status. 

In this group, only definite hernias were included. Enlarged rings 
and cough impulses were not considered. 

In males, the incidence was 1.27 per cent, while none were noted in 
the females because of the previously mentioned lack of desirability for 
doing genital area examinations in this sex. 

Of the hernias noted in the male sex, 56.25 per cent were inguinal, of 
which one-third were on the left side and two-thirds on the right ; 31.25 
per cent were umbilical and 12.5 per cent incisional. 


ANAL DEFECTS 


This part of the examination was done by asking the patient to bend 
over anteriorly and separate the buttocks so as to bring the anus into 
view. An incidence of 0.82 per cent was found in the males, of which 
all, except for one case of fissure of anus, were external hemorrhoid 


cases. 
PES PLANUS 

In determining this condition, the feet were examined first with the 
subject seated and the feet raised off the ground. Then he was asked 
to stand up, rise on his toes, and come back slowly on his heels. He 
was observed by us to determine whether he came down on the inner 
or outer aspect of his feet and also for the effect on the arch in the 
erect posture. 

The standards adopted for this study were as follows: 

First degree: With feet off the ground the arch appeared normal, 
but in the erect posture there was moderate flattening. 

Second degree: With feet off the ground the arch was slightly to 
moderately depressed, and with weight bearing it became markedly 
flattened. 
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Third degree: The arch was markedly flattened both when the feet 
were elevated and when bearing weight. 

The incidence of flat feet in males was 33.3 per cent which was com- 
posed of 58.2 per cent of first degree, 32.9 per cent of second degree, 
and 8.9 per cent of third degree. In the female group, only third de- 
gree flat feet were considered, and the incidence was 0.62 per cent, 
while for males a similar consideration revealed 3 per cent, showing a 
much greater incidence. 

The relationship of flat feet to posture and nutrition was studied in 
the male group and the results are listed in Table IT. 


TABLE IT 


RELATION BETWEEN Pes PLANuS, Posture DEFECTS, AND NUTRITION 








FIRST DEGREE SECOND DEGREE THIRD DEGREE 
(PER CENT) (PER CENT) (PER CENT) 
Posture defects 2 42.86 50 
Underweight 2 14.29 — 
Overweight 3.36 4.76 ~ 
Normal 46.67 30.09 50 








From this study it was interesting to note that as the degree of flat 
feet became more marked, the association with poor posture increased. 
However, no association with nutritional status could be established. 


POSTURE 
MALE FEMALE 
18.56 per cent 7.72 per cent 
In breaking up this group into the various types of defects, the fol- 
lowing were noted: 
MALE FEMALE 
Kyphosis 84.4 per cent 21.5 per cent 
Scoliosis 8.9 per cent 72.1 per cent 
Lordosis 6.7 per cent 6.4 per cent 


In the male defective posture groups, 33.3 per cent were associated 
with pes planus, 10 per cent with undernutrition, 6.7 per cent with 
obesity, and 50 per cent with no other abnormality. 

In this study of posture abnormalities, there usually was not a dis- 
tinet defect but more often a combination with kyphosis and scoliosis 
as the most common. In the classification followed here, the one which 
was most prominent was considered as the defect. However, it must 
be remembered that in most instances there was no clear-cut kyphosis, 
scoliosis, or lordosis as such. 

Deformities of the chest were noted in 0.43 per cent of the boys, two- 
thirds of which were of the funnel chest type and one-third of the 
pigeon chest type. 

DEFECTS OF EXTREMITIES 
MALE FEMALE 
1.57 per cent 1.23 per cent 





SCHWARTZMAN: ABNORMALITIES OF ADOLESCENCE 101 


Of this group, Table III indicates the incidence of the conditions 
found. 
TABLE IIT 








NUMBER OF CASES 
MALE FEMALE 
Congenital defects 10 + 
Postpoliomyelitis 2 
Spastic paraplegia 
Posttraumatic 
Postinfectious 
Hammer toe 
Bursitis 
Varicosities 
Ganglion 
Osgood-Schlatter disease 
Multiple exostoses 


TYPE OF CONDITION 

















ENDOCRINE 
MALE FEMALE 
0.82 per cent 0.82 per cent 


In the female group, all were preadolescents, while in the males 45.5 
per cent of the cases were of this type. Gynecomastia was found in 
36.4 per cent of the male endocrine cases, one-half of which were uni- 
lateral (right side) and the rest bilateral; unilateral mastitis was found 
in 18.1 per cent. 


Menorrhagia was noted in 0.3 per cent of the females. Dysmenorrhea 


was a frequent complaint, but no definite record of its incidence was 
kept since there was no definite assurance that the diagnosis was cor- 
rect in each instance. 


MENTAL HYGIENE 


MALE FEMALE 
0.95 per cent 0.45 per cent 


These figures included only cases that were referred for mental care 
and in which the diagnosis was verified by a hospital, clinic, or 
psychiatrist. 

In analyzing the cases that occurred in the males, in addition to the 
twenty that occurred in this series, eighteen additional ones were found 
in the records and added to this group for study purposes. 

The age distribution was four at 14 years, thirteen at 15 years, ten 
at 16 years, ten at 17 years, and one at 18 years of age. 

Of these cases, twelve (31.6 per cent) were neuroses, especially of 
the anxiety type, five (13.2 per cent) schizophrenia, and four (10.5 per 
cent) dementia praecox ; three (7.9 per cent) were truancy eases which 
required home and school adjustment to correct them. In addition, 
there were three (7.9 per cent) extroverts with exhibitionist tendencies, 
two (5.3 per cent) were introverts, and two (5.3 per cent) were hypo- 
chondriacs. 
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In addition to these, there were cases which were based on physical 
abnormalities, such as one case of enuresis, two of gynecomastia, one 
each of obesity, epilepsy, acne, and shortness of height. 


BLOOD WASSERMANN 
The incidence of syphilis in males was 0.33 per cent and in females 


0.3 per cent. In the male group, of the seven cases detected, six were 
congenital and one was acquired. 
URINE 
Albumin was detected in 0.47 per cent of males and 0.53 per cent fe- 
males. The specimens examined were casual ones taken at 8:30 A.M. 
Rechecks in many of these cases later revealed that they had cleared 


up. 
SUMMARY AND CONCLUSION 


1. The incidence of physical defects in high school children from 12 
to 19 years of age is given. 

2. This paper did not intend to cover the subject exhaustively but 
rather to reveal certain phases of adolescence which might be given 
additional attention from a prophylactic and therapeutic standpoint. 
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Furnishing Adequate Vitamins to the Children in Wartime 
W. H. Sebrell,* M.D., Washington, D. C. 


Dr. Boydt has told you a little bit about the prevalence of deficiency disease in 
this country. He mentioned also the difficulty in England some time back con- 
cerning the difference of opinion between the nutritionists and the physicians, 
and I think we even have a little of that in this country today. There are still 
a few physicians who feel perhaps that we are overemphasizing deficiency diseases. 

Certainly it is true that if you recognize only the cases of severe deficiency 
disease you probably see relatively few, and the biggest problem in the whole 
field of nutrition today is that of the recognition of the early stages of deficiency 
diseases. In the large nutrition clinics, where special materials and special diag- 
nostic methods are available, we get many more diagnoses of deficiencies than we 
do among practitioners. The diagnosis today is largely a matter of clinical judg- 
ment, and the symptoms of early deficiency diseases are relatively mild. They 
require close observation to recognize them and very frequently are mistaken 
for other conditions. 

Not infrequently they are seen as complications of other diseases, which fur- 
ther confuses the picture. 

Now all of the evidence available and all the studies that are being conducted 
reemphasize this point—that the deficiency diseases in a mild degree are exceed- 
ingly prevalent and the number of cases you find depends on the care with which 
you make your examination and the tests that you use. 

I am a little sorry really that the subject given to me specified vitamins in 
wartime, because I think we tend to give too much attention to vitamins. I like 
to think of this as a problem of general nutrition, and if we continually think 
about vitamins we are likely to forget certain mineral deficiencies and other con- 
ditions that are just as important in the whole nutritional picture, especially 
iodine deficiency, which we do not have to be reminded of in this area, and iron 
deficiency. A great deal of nutritional anemia that was hitherto unsuspected is 
now being found. So I like to think of the problem as one of general nutrition. 

When a deficiency disease has developed to the stage where it is a full-blown 
deficiency disease, it requires energetic and specific treatment. You cannot hope 
to get good results by dodging the issue and prescribing a multivitamin tablet, 
thinking you will give one that has everything in it and in that way see that 
the child has everything, because those pills are not designed for that purpose. 

Where the daily requirement for vitamin A, say, is on the order of 5,000 units, 
the vitamin A needed in treating a case of deficiency is on the order of 50,000 
or 100,000 units a day. With thiamine, for example, where the adult’s daily 
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allowance should be in the neighborhood of 1.8 or 2 mg. a day, the quantity needed 
for treating a full-blown case of thiamine deficiency is on the order of 30 to 50 
mg. a day, and you need to continue that treatment for a fairly long period of 
time, because these cases respond slowly. The advanced case has undergone 
considerable tissue damage which has to be repaired and time is necessary. 

I have seen some cases in consultation where the doctor had become doubtful 
of his own diagnosis because of the slowness of response of the case, especially 
in thiamine deficiency, where it literally requires weeks and sometimes months 
to get the patient back to normal. 

So the treatment is an entirely different matter from that of prevention or 
handling the patients who perhaps do not have enough symptomatology for you 
to make a definite diagnosis. 

Now, I want to spend most of my time telling you about the national nutrition 
program which Dr. Boyd has mentioned very briefly. 

We have, in addition to our regular problem of malnutrition, at this time some 
very special conditions which intensify the problem. The conditions that concern 
us most with the civilian population are those changes that are taking place as a 
result of the great changes which have occurred in industry incident to the war 
effort. Large population groups are moving around. Severe loads are being 
placed on towns which are not equipped to handle them. In addition to all the 
usual medical problems, the nutritional situation may be very bad. Many people 
are living in trailers with not sufficient equipment for preparing adequate meals. 
Many people are driving thirty or forty miles or more to work, frequently with 
no breakfast, and frequently the children are going to school with no breakfast. 
We have been very much surprised in some of the surveys to learn that numbers 
of children are going to school without any breakfast, and it is not always an 
economic question either. Some of them are from well-to-do families. It seems 
that in many families the children these days get up so late that they rush off 
to school without having had time to eat an adequate breakfast. 

So the crowding and lack of adequate food supply, lack of equipment and 
suitable conditions for properly preparing foods is tending to intensify further 
the problem of malnutrition. 

Now our activities are coordinated in the Office of the Defense Health and 
Welfare Service, under Governor McNutt, where we have the Nutritional Division. 
The purpose of that Nutritional Division was originally to bring together all of 
the government activities, to bring some coordination into the various govern- 
ment activities in the field of nutrition. There are many government agencies 
with various nutrition programs. It was our purpose to try to bring those 
agencies together and to avoid duplication of effort in so far as we could and to 
fill in the gaps in the various programs to make a going, unified, nationwide 
nutritional program. 

We felt that one of the first things we had to do was to be as technically 
accurate as we could possibly be, and for that reason the Food and Nutrition 
Board was set up in the National Research Council, made up of the best nutrition 
authorities we could find, to advise us as to the technical aspects of the program, 
and this Food and Nutrition Board gave us the reconimended daily nutritive 
allowances for the various age groups which have been so widely used since 
they were announced. They appeared in the Journal of the American Medical 
Association, in the Journal of the American Public Health Association, and have 
been reproduced by some of the drug houses. That table will give you in technical 
terms the consensus of the best nutritional opinion as to what recommended allow- 
ances of various nutritional elements should be. 

Having gotten this body together with their advice, we then embarked on a 
nationwide nutritional educational program, and state nutrition committees were 
set up in every state, and at the present time community and local nutrition com- 
mittees are being organized with more than 2,000 of them in operation today. 
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Dr. Boyd mentioned that the physician had more or less been shelved in this 
program. That is not our intention at all. I am very anxious to bring the 
physicians and the health officers into this program and have urged at every 
opportunity that physicians participate in these local nutrition programs. The 
trouble has been that there has been little activity on the part of the physician, 
little interest on his part in the program, and we are now planning to try 
harder than ever to bring about this medical cooperation which I feel is so essen- 
tial, because as we go along with our nutrition teaching we know that mothers 
are eventually going to go to their physicians and say, ‘‘ Now, doctor, what about 
this? Is this right?’’ And if you say, ‘‘That’s a lot of bunk,’’ then you over- 
turn everything we have been trying to do. 

So we want the program to be one which is in agreement with your ideas, 
that is entirely accurate, and something which you are in a position to support 
and I want to urge you to participate in these local and state committees, wher- 
ever you have an opportunity to do so. 

Now the educational material that we have been using and that we are plan- 
ning to use has been gone over by this same National Research Council Committee 
and is very similar to that given you by Dr. Boyd. We have avoided mentioning 
vitamins or minerals or anything of the kind. We have reduced it to the simplest 
possible language, simply saying, ‘‘Every day eat this way,’’ and then we listed 
eight classes of food and said, ‘‘If you take something from each of these food 
groups you will have an adequate diet and all you need then is to eat anything 
else that you like.’’ 

Now these eight classes of food which we illustrate and using just as few 
words as possible are, first, milk and dairy products; second, we mention specifi- 
cally oranges, tomatoes or grapefruit or raw cabbage; the third group is the green 
or yellow vegetable; the fourth group is another vegetable or a fruit; the fifth 
group is a whole grain cereal and bread or enriched flour and bread; the fifth 
is meat, poultry, or seafood; the seventh is one egg a day or at least three or 
four a week; and eighth, butter or some other spread, such as peanut butter, oleo- 
margarine, or vitamin A, something of that kind. 

That covers the entire subject. The educational material is based around that, 
and you will see more and more of that as we get under way, because our ultimate 
aim is to get that information into every kitchen in this country. 

Now a very important part of our program is in connection with the school 
children. We feel that this is one of the most important population groups from 
a nutritional point of view, and the Office of Education is cooperating with us to 
spread this nutritional information through the schools. 

We want to see a good school lunch, and I may say that school lunches in some 
portions of this country are very bad. In many places we have large schools 
with no lunchroom facilities at all. And they can become anything the community 
wants them to become. They can become very good or they can be very bad, 
depending entirely on the community interest. We feel that not only should they 
have good lunches, but more important than that, part of the teaching system of 
the school, in their hygiene course, should be instruction in why they should 
have the food that is given them in the lunchroom every day, so that they estab- 
lish good habits, and we do not have the problem of getting rid of bad food 
habits on top of establishing good food habits. 

You know, we have developed this very curious American child which for some 
strange reason refuses to eat. I do not know the answer myself, but certainly 
we have children in many well-to-do families with plenty of food before them, 
and for some reason they will not eat it and will develop malnutrition in the face 
of an adequate food supply on the table, something which apparently does not 
happen in low-income groups or in institutions where the food supply is limited 
and where the table is cleaned every day without any difficulty. 
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Now of course these state committees and local committees are autonomous. 
We have no control over them. Our federal organization only goes to a regional 
level. The program can become only what the community wants it to become. 
We hope that each community will recognize the importance of it and make it a 
worth-while and going program. 

We feel that there is much to be done, other than just this education. Nutri- 
tional education is fine but it takes time for it to become effective. We must do 
something right now, and we cannot wait a number of years for our nutritional 
education to become effective. One of the things that we undertook to do right 
now was the introduction of enriched flour and bread, which we were urged to do 
by the National Research Council. There was no attempt to make a medicine out 
of flour and bread. It is an attempt to avoid restricting the manufacture of white 
flour in this country. You know, Great Britain and Canada and the other warring 
nations are having a whole-wheat meal, bread, and flour. They are by legislation 
blocking the manufacture of white flour, and they have a war bread, which many 
of us would not especially care for. I feel reasonably sure that that would come 
about here if it were not for the present enrichment program. 

The enriched flour and bread have thiamine, nicotinic acid, and iron added to 
them, because they are the things which are most important. It is going ahead on 
a voluntary basis, and I think that in the course of the next six or eight months 
we will see practically all the white flour in this country become the enriched 
variety, which will make a substantial change in those diets which were a little 
bit below adequacy. The quantity added brings it up to somewhere in the 
vicinity of what might be regarded as a high whole-wheat level or higher, although 
that is not the guiding principle in putting the substances in there. 

The Research Council recommended to us that we add vitamins only to certain 
restricted foods. One was this enriched flour and bread with thiamine, nicotinic 
acid, and iron. Another was to add vitamin D to milk, and the third was to 
add iodine to salt. The fourth was the addition of vitamin A to oleomargarine. 
And then they indicated that they did not approve the addition of vitamins to 
other foodstuffs. We have been guided in our educational material by those 
recommendations. 

As food rationing comes into the picture, other problems are inevitably coming 
before us. We may get into the problem of making food substitutions. In addi- 
tion to the families in war industries, we have the problem of feeding in the 
plants themselves. Many of these plants are very large, extending over several 
square miles. It is not practicable to have one cafeteria. Many plants employing 
many thousands of men are totally unable to serve them in the restricted 
cafeteria facilities available, and we know that because of the poor housing con- 
ditions more than likely deficiencies or deficient diets are the rule rather than the 
exception in our large war industry plants. Some definite program has to be 
worked out to improve these conditions. This whole problem of proper food sup- 
ply in wartime is a vast one, one in which I think that you, as pediatricians, and 
the medical profession as a whole should take a very active and leading part. 

Now a few of our state nutrition committees have as their chairman the state 
health officer, which is certainly a move in the right direction. I wish we had 
more medical men taking an active part in this nutrition program, and I urge 
you again, as far as you can, to see that a going nutrition program develops in 
your community. 


Contagious Diseases in Wartime 
Joseph Stokes, Jr.,* M.D., Philadelphia 


I want to consider prophylactic measures which are extremely urgent at the 
present time; measures in the pursuit of which we should differ from the prece- 


*Professor of Pediatrics, University of Pennsylvania School of Medicine. 
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dents set by the War. All of us have realized over the past two years the fact 
that we have been asleep when the conflagration was beginning. Preventive 
measures were not taken to avoid or correct situations as they became more and 
more difficult. I hope that the situation, in so far as communicable diseases are 
concerned, may be given full and early consideration. Conflagrations may now be 
developing, even though during the past winter we have seen very few important 
ones in the form of epidemics. 

In addition, I think it is worth emphasizing that the young men in our Army 
and Navy are a great deal like the children who come to the pediatric clinic; 
they are susceptible to a great many of the same diseases. They are selected so 
as to avoid chronic diseases. They are particularly susceptible to acute respira- 
tory infections and also to childhood communicable diseases. In the last war 
there were 200,000 cases of mumps recorded, and mumps caused the largest num- 
ber of days of absence from the Army. Also there were recorded 98,000 cases 
of measles resulting in over 4,000 deaths. When one calculates the loss of man- 
days in the armed forces from these diseases, one approaches almost astronomical 
figures. 

The possible occurrence of epidemic diseases in the civilian groups crowded 
about the Army posts and in the mushroom communities of war industries, as we 
saw in 1918, should be kept in mind. 

It is difficult to explain, to be sure, the absence of epidemic diseases in England 
under similar conditions. I think it may be of interest to mention the fact that 
in England the two conditions which have been of epidemic proportions are 
scabies and pediculosis. Scabies has caused many days of absence from work in 
England and the danger of pediculosis lies primarily in the possible spread of 
typhus fever if it gains foothold through this sector. 

The Surgeon General’s office has established a board consultant to the United 
States War Department for the investigation and control of influenza and other 
epidemic diseases, under Dr. Francis Blake, as President. 

Commissions attached to the Board study influenza, pneumonia, streptococcic 
diseases, cross infections in army hospitals, neuotropic viruses, epidemiology, men- 
ingitis, tropical diseases, and measles and mumps. 

I want to discuss for a moment some of the newer fringes of knowledge in 
some of these epidemic diseases. There are many of them that I happen to know of. 
There are many others which I am not at liberty to mention, and of course there 
are a great many more of which I am not aware, and concerning which some of 
you perhaps could add a great deal more to the discussion. 

As far as the respiratory diseases, particularly the influenzal type of respira- 
tory infections, are concerned, I think it might be worth while mentioning the 
experience of last winter. Many of you are familiar with the type of atypical 
pneumonia which was seen throughout the United States. 

This atypical pneumonia was not like the ordinary pneumococcal pneumonia. 
It had very few pulmonary signs, and about 85 per cent could be diagnosed by 
x-ray of the chest within the first two days, with shadows usually close to the 
mediastinum. In the same period, in the first two days, only a small percentage 
could be diagnosed from actual physical signs in the chest. 

They showed, as a rule, very slight fever, a total white count of rarely over 
10,000, and a long disabling course. Convalescence was extremely slow and lasted 
longer than pneumococcal pneumonia as a rule. 

As far as epidemic influenza itself is concerned, we have type A, which was 
described originally by Smith, Andrewes, and Laidlaw, and which occurred last 
in 1941, and also type B, which was described originally by Francis and Magill, 
and which has caused only about 2 per cent of the cases of influenza, as far as 
we know, over the last three years, 
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Influenza type A in man apparently has been more severe than type B and 
has caused the vast majority of influenza infections, although this may not con- 
tinue to be true. Other types may later be isolated. 

The possibility of epidemic influenza type A occurring this next winter is very 
great in view of the fact that we have had an epidemic in alternate years, 1933, 
1935, 1937, 1939, 1941. Epidemics of influenza type A have been fairly wide- 
spread and crippling so that the present concentrations of populations in Army 
posts and elsewhere make us more interested in knowing whether or not there is 
any means of prevention. 

Up to the present time, the vaccines that have been used in epidemic influenza 
type A have produced protection in about 50 per cent of the individuals vac- 
cinated, depending chiefly upon the type of vaccine and the time it is given in 
relation to the onset of the epidemic. At present, concentrated and inactivated 
preparations of virus, both types A and B, from the allantoic fluid of the thick 
embryo appear to offer the greatest possibility of success. 

The best route for injection is still questionable. Vaccines have been given 
intracutaneously, subcutaneously, intramuscularly, or by inhalation. They raise the 
neutralizing antibodies to a high titre and are effectual in susceptible animals. 

Large groups of individuals will be vaccinated during the approaching fall and 
winter against influenza type A and Type B, and it is to be hoped that suitable 
evidence can be obtained concerning the value of the more recently developed 
types of vaccines. 

There is the possibility also that convalescent serum or serum obtained from 
vaccinated individuals may be of great benefit not only in the protection of 
human beings, but also in treatment. A number of workers have shown it is 
extremely successful in the prevention of epidemic influenza in animals, and it 
has also been quite effectual in treatment during the early stages of the disease. 
If a severe epidemic occurs and if aggregations of exposed individuals have not 
received vaccine, one should consider upon an experimental basis the injection 
intravenously, or the inhalation of such convalescent or immune serum. Moderate 
amounts of such serum have been preserved previously against such an emergency. 

The use of ultraviolet light and propylene glycol in the prevention of air- 
borne infections should be considered in the prevention of epidemic diseases under 
war conditions. 

Ultraviolet light has been used chiefly in hospitals, which is unfortunate for 
the determination of its possible benefits in civilian populations, because hospitals 
are not satisfactory for the study of the prevention of air-borne cross infections. 
On the other hand, schools present the best opportunity for such studies on the 
protective value of ultraviolet light. 

I would like to refer you particularly to an article,* the first extensive study 
of the ultraviolet light and its value, which produces evidence that the spread 
of measles, mumps, and chicken pox in the schoolroom can all be prevented to a 
great extent by the use of ultraviolet light. 

Propylene glycol was used originally as a vehicle for aerosol sprays. Robertson 
first fully demonstrated that the vehicle, propylene glycol, was far more effective 
than the aerosol itself. 

Studies have been completed demonstrating its effectiveness in the prevention 
of air-borne infections in groups of animals, and it has been used in a small study 
at the University of Pennsylvania in a convalescent home for children. The re- 
sults were very suggestive, there being a single case of cross respiratory infection 
in the ward where the air was filled with the vapor of propylene glycol, whereas 
sixteen respiratory infections occurred over the same period in the control ward. 


*Published by Wells, W. F., Wells, M. W., and Wilder, T, S.: Am. J. Hyg. 35: 97, 
1942. 
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Much additional work must be carried out before we can determine the value 
of such protective measures among aggregations of individuals. 


Statement of Dr. Stanley Nichols, Chairman of Region I, at the Meeting of Region 
I, Philadelphia, March 26, 1942, on the Wartime Child Health Responsibilities 
of the Fellows of the American Academy of Pediatrics of Region I 


With the entry of the United States into this greatest of all wars, it becomes 
vitally necessary that we pediatricians, both as individual practitioners and as 
loyal Fellows of the American Academy of Pediatrics, first, carefully study and 
appraise the child health factors in the War; second, with equal care we must 
determine the child health responsibilities which are rightfully ours to contribute 
toward the successful conclusion of the world’s greatest crisis in all history. 

In regard to the child health factors in the War, from the health and medical 
standpoint, it differs from all previous wars, in that it is essentially a War of 
opposing ideas and not, as it seems, a War of airplanes, tanks, armies, and navies. 
It is now crystal-clear that the nations fighting for the perpetuation of human free- 
dom and civilization, as we have known, are led by the good ideals which have 
been slowly and painfully evolved by humankind since man first crawled out of 
the ooze and became civilized. It is equally clear that the nations seeking to 
destroy human freedom and cause our civilized world to revert to pagan bar- 
barisms are led by degrading, evil ideas which viciously express themselves in all 
conceivable forms of wicked crimes against humanity and civilization, 

Thus, from the standpoint of the physician, the world today is in the position 
of a mentally sick person in whose mind the struggle between good and evil 
ideas has reached a crisis. The outcome of this primarily mental struggle will either 
immeasurably improve humankind and the humanities, or will plunge our world into 
a new and worse form of the Dark Ages. 

Therefore, in order to do our share toward preserving human freedom and the 
American way of life as we have known it, we must carefully study the child health 
responsibilities of pediatricians in this War. Only a healthy people, sound in body, 
mind, and soul, can hope to succeed against the type of warfare our treacherous foes 
ean and will wage. Upon the shoulders of the members of the medical and allied 
professions fall the child health responsibilities of keeping the children of America 
(and their parents) fit in the trying days that are upon us. 

All-out child health for the winning of this War must mean for every child— 
for the body, physical fitness; for the mind, mental courage; and for the soul, high 
ethical and spiritual ideals. 

In this connection, let us be reminded that our enemies, notably the Germans, 
possess, to a high degree, physical fitness and mental courage. They lack only high 
ethical and spiritual ideals. To win this War we must match them in physical fitness 
and mental courage, and like England, and some other nations, go on together to 
defeat them by better morale, gained through high ethical and spiritual ideals. For 
these same reasons and with these same weapons our forefathers established and 
defended this American way of life. 

Nor can we pediatricians do all of this all-out child health job alone. For physi- 
eal fitness, in the children of both our military and civilian population, we and our 
allied health professions and agencies, both military and civilian, must now work 
together to establish a sound foundation. 

For mental courage, we must work together with educators and all other groups 
that promote good mental philosophy and balance. 

For high ethical and spiritual ideals and consequent high morale, we must work 
with the clergy and religious bodies, who, throughout the centuries, have inspired 
men in wartime, like Cromwell’s Ironsides, to rise above their usual selves and 
become invincible in spirit. 
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The glory of the medical profession through the years has been its contributions 
of self-sacrificing service for the benefit of the better health of mankind. Let us 
follow in the footsteps of our medical forebears, joining together with other health 
professions, educators, clergy, and all necessary groups in an over-all child health 
program. Let us assume, individually, our full share of child health responsibilities 
as pediatricians for the winning of this War, whatever be the cost. 

Let us each emulate as pediatricians the words and acts of Martin Treptow, who 
fell at Chateau Thierry in 1918, quoted from his diary: 


‘‘America must win this War. Therefore, I will work—I will save— 
I will sacrifice—I will endwre—I will fight vigorously and do my utmost as 
if the whole struggle depended On Me Alone.’’ 


With such a model before us, therefore, let us shoulder our rightful child health 
responsibilities and for the duration of this War set aside all nonessentials, and 
each Fellow see to it that, in addition to carrying on his private practice, good 
child health is maintained ir our individual communities, counties, and states. 

Let us do our utmost in our communities to see that: 

1, Every child has good health supervision. 

2. Every child has available the prevention of contagious diseases. 

3. Every child has good medical care. 

4. That we make a special effort to see that these first three elements in good 
child health service are surely available to: 

A. Children of families dislocated by the War, the children of military families, 
or industrial defense workers, etc. 

B. Children of migrant families. 

C. Children of low-wage and indigent families. 

5. That we initiate or help in our local community, county and state, concise 
plans for children in case of evacuation, disaster, blackouts, ete. 

For our guidance we shall doubtless receive other and better ideas from the 
speakers at our Wednesday evening meeting at Philadelphia on Pediatrics in the 
Nationai Emergency. 

Therefore, let us keep our eyes firmly fixed on our all-out wartime child health 
objective, namely, to build up and maintain in the children of Region I, a tran- 
scendent degree of sound health in body, mind, and soul. In the words of our war- 
time President: 

‘*Physical fitness, mental courage, and high spiritual ideals will win this War.’’ 

Let us, the Pediatrie Fellows of Region I of the American Academy of Pediatrics, 
earnestly pledge ourselves to the attainment of this high conception of physical, 
mental, and spiritual health, and in the year that lies ahead, make it our own individ- 
ual contribution toward the winning of this War. 


REPORTS OF THE STATE CHAIRMEN FOR NEW JERSEY AND CON- 
NECTICUT AT THE MEETING OF REGION I, AMERICAN 
ACADEMY OF PEDIATRICS, PHILADELPHIA 


What Our New Jersey Fellows Are and Should Be Doing 


Our members in New Jersey have effectively integrated their individual efforts 
in the organizations for local defense as these relate to the health and safety of 
the children. Those in hospitals and involved in evacuation from the hospital 
building to a safer destination have been provided for and will accompany all 
evacuated children to insure their protection in transit. 

We should urge the adoption of agreed-upon methods of identification of the 
children with initials upon the skin produced by sunlight lamp or by indelible 
stain; the early immunization of children against communicable disease; and the 
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supervision of indigent children through Baby Keep-Well Stations in cooperation 
with the health department and in our private offices. 

While intensive stress is laid upon these activities, the intensive and extensive 
supervision of each child as it comes under the supervision of the private doctor 
is emphasized. As doctors, our responsibilities are twofold: 


1. For education and guidance of parents of younger children as they are 
contracted by the doctor, and 

2. For medical supervision and early diagnosis and treatment, immunization, 
and protection of children as soon as they are brought in contact with the doctor. 
In their integration of services with other community agencies having child 
health implications, the individual physician’s place is already recognized in this 
organized effort. 


In New Jersey we have largely avoided the common error of having the doctor 
exceed his proper scope of function in a worthy but ill-advised effort to invade 
a field of competence better managed by a person more experienced in that par- 
ticular field. The function of a doctor begins when he is brought in contact 
with the patient or his parent. It is the function of other community agencies’ 
personnel to make this contact possible wherever the parent or his child does not 
establish such contact on his own initiative. The economically better situated 
parents and children will provide these contacts on their own initiative. The 
less fortunate will need the assistance of proper organizations in the social field 
or public health nursing group to establish these contacts. 

We do not believe any rigid form of organization can be applied. Even state- 
wide plans fail if no flexibility is provided, but plans set up to meet local needs 
and conditions succeed. Special nutritional programs may be advisable in con- 
nection with group feeding. Immunization and communicable disease control 
measures may also be applied on the group as well as the individual basis. We 
would lay stress on the advantages of an integration of the efforts of the members 
of the American Academy of Pediatrics with those of other community agencies 
rather than on any group service program directly under the supervision and 
direction of the American Academy of Pediatrics. 

The American Academy of Pediatrics is not designed or operated beyond an 
advisory and educational capacity. There is already a plethera of paper programs. 
Extensive administrative experience in this field suggests that many of these are 
impractical. 

A child’s courage is largely a matter of his feeling of security and confidence 
in the ones to whom he looks, for example, more than precept. His ethical and 
spiritual ideals are developed in the same way. The pediatrist’s first concern is 
with his physical fitness and emotional stability, and their preservation or resto- 
ration as needed. 

LeRoy A. WILKES, M.D. 
Chairman for New Jersey 


Connecticut State Report 


Connecticut is ‘a state whose activities are mostly industrial. These activities 
are, today, devoted almost entirely to our war effort. Arms, munitions, and 
airplanes are among our manufactured products. Our productivity and proximity 
to the coast places our state in a position for attack by the enemy. Naturally 
our child health problems differ in some degree from those of other states. 

Our war program is directed by Dr. George M. Smith, medical director on the 
State Defense Council. He has a Pediatric Committee composed of Drs. Grover 
F. Powers, chairman, J. Harold Root, Ernest Caulfield, and Martha L, Clifford, 
whose duties are to outline and direct medical care for children, both in their 
home environment and in event of evacuation. 
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Our entire program of child care is a composite effort of the State Department 
of Health, the State Medical Society through the Hezekiah Beardsley Pediatric 
Club, and the American Academy of Pediatrics. With this setup, there is no 
duplication of effort. Hence, an outline for child care which is briefer and com- 
posed of a greater diversity of information. 

Thirteen committees have been appointed to cover every phase of child care. 
They are responsible to the central committee, headed by Dr. Powers. These com- 
mittees are as follow: Committee on Care of Prematures; Committee on Care of 
the Newborn; Committee on the Care of Well Infants; Committee on the Care of 
Well Preschool Children; Committee on the Care of Well School Children; Com- 
mittee on Care of Acute Medical and Surgical Pediatric Cases; Committee on 
the Care of Children in Institutions; Committee on the Care of Children with 
Communicable Diseases; Committee on the Care of Healthy Institutional Children 
and of Convalescents; Committee on Immunizations; Committee on Tagging; Com- 
mittee on Behavior Problems; and Committee on Lay Helpers and Lay Organi- 
zations. 

Immunization procedures, including tetanus, diphtheria, smallpox, scarlet fever 
and typhoid are being stressed by all agencies. In some of our greater manufac- 
turing centers, we have outlined recommendations for day nurseries to take care 
of children whose mothers are employed in the factories. 

Recognizing the greater need for tuberculosis vigilance during wartime, our 
Contact Infection Committee, with Dr. Robert P. Rogers as chairman, has greatly 
increased its activities with definite recommendations to state authorities. These 
recommendations have been given to the Contact Infection Committee of the 
Academy. 

OLIVER L. STRINGFIELD, M.D. 
Chairman for Connecticut 
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ELEVENTH ANNUAL MEETING OF THE AMERICAN 
ACADEMY OF PEDIATRICS 


Boston, Mass.—Ocr. 9-11, 1941 


Round Table Discussion on Allergy 


Chairmen: Matthew Walzer, M.D., Attending in Allergy, Jewish Hos- 
pital of Brooklyn; Associate in Medicine, Cornell Uni- 
versity Medical College, Brooklyn, N. Y. 
Francis M. Rackemann, M.D., Lecturer in Medicine, Harvard 
Medical School ; Physician, Massachusetts General Hos- 
pital, Boston, Mass. 


Associates: Harry H. Donnally, M.D., Washington, D. C. 
Henry N. Pratt, M.D., Boston, Mass. 
Bret Ratner, M.D., New York, N. Y. 
Louis Tuft, M.D., Assistant Professor of Medicine, Temple 
University Medical School; Chief of the Clinie of Al- 
lergy and Applied Immunology, Temple University 
Hospital, Philadelphia, Pa. 


Secretary: Jerome Glaser, M.D., Rochester, N. Y. 


Associate Secretaries : 
Park S. Bradshaw, M.D., Muskegon, Mich. 
Maurice J. Lonsway, M.D., St. Louis, Mo. 
Harry Lowenburg, Jr., M.D., Philadelphia, Pa. 


The Diagnosis of Hay Fever in Children 
H. H. Donnally, Washington, D. C. 


The history shows that hay fever is a family disease in about 60 per cent of 
patients, so it is among the children of allergic parents that the physician will look 
for hay fever. It is one of the latest of common manifestations of allergy te 
make its appearance. Infantile eczema may be the first in the early weeks or 
months of life, asthma appearing somewhat later, but in the latter part of the 
first decade and in the second decade, hay fever is commonest. Only about 10 
per cent of the cases of hay fever begins under the age of 5 years, yet pollenosis 
exceptionally occurs during the first or second years. 
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The seasonal incidence of pollenosis may be completely overlooked by the mother. 
Mothers explain the chief complaint as ‘‘colds,’’ ‘‘cough,’’ ‘‘sinusitis,’’ ‘‘one 
cold after another,’’ ‘‘bronchial cough,’’ and ‘‘hay fever.’’ 

Upon examination of the child during his pollen season, he may have watery 
eyes and puffy lids, he may or may not have congestion of the conjunctivae, he 
may or may not have nasal obstruction so that he must breathe with his mouth 
open. Upon inspection of the nasal mucosa in typical cases, it is pale in color, 
edematous, swollen, and moist with a thin watery or clear mucoid discharge which 
on staining and microscopic examination may be found rich in eosinophile cells. 
The appearance of bacteria and polymorphonuclear neutrophiles will indicate sec- 
ondary bacterial infection. Inspection of the throat generally shows an increase 
in lymphoid tissue in the pharynx. Commonly the tonsils have been removed. The 
chest may show bronchial asthma. The blood may show eosinophiles. 

In this part of the country a child such as described may be encountered in 
May, June, July, August, or September, occasionally in March or April. He should 
be studied not only for pollenosis, but also with other inhalants and common foods. 
The appropriate pollen extracts to which he is sensitive generally give pseudopod 
wheals and erythema. In younger children pseudopod wheals are less frequent. 

Differential diagnosis must be made from sinusitis which may be bacterial in 
origin, or the mucosa lining the sinuses may be swollen due to pollen sensitivity. 
There is so much nasal obstruction that the sinuses may transilluminate darkly, 
and x-ray discloses clouding. Obstruction to ventilation and drainage of the sinuses 
by the swollen mucosa brings about, in the majority of cases, infection of the 
sinuses. The longer the duration of the untreated pollenosis, the more likely are 
the sinuses to become infected. Thus, the plaint of the mother that her child 
has ‘‘sinusitis’’ is more or less founded in fact, but the term pollenosis, if used, 
would convey the correct idea. 

Vernal catarrh should be differentiated from hay fever. The piling up of the 
epithelium near the limbus can be seen, and if one everts the lid, one may see in 
severe cases a cobblestone appearance. There are all degrees of severity in vernal 
catarrh which may be perennial. 

Chronie allergic rhinitis may be differentiated from pollenosis by skin testing 
and the history. Skin reaction to pollens among children are quite specific, just 
as is the case with adults. Skin sensitivity to pollens may antedate mucous mem- 
brane sensitivity. In such cases the clinical history should be balanced against the 
positive skin tests. It is often only a question of time before these potential sen- 
sitivities as shown by positive skin tests become real. 

Specific Diagnosis of Pollen Sensitivity—The history generally indicates the 
direction of the skin tests. Among pollens in my latitude, oak, hickory, elm, 
grasses, plantain, sorrel, and two ragweeds will cover the ground in most cases. 
In other localities these pollens might be insufficient. In any given locality one 
has to learn the prevailing pollens which are responsible for hay fever. Pollen 
surveys have been made for many localities. Pollen counts made every day are 
invaluable to determine the pollen prevalent in the air. One never treats hay fever 
without doing specifie pollen tests, generally with three different concentrations. 
Skin sensitivity is so generally present that one may forget the rare case in which 
skin tests for pollens are absent, pollens to which the patient may be sensitive. 


Specific Treatment of Hay Fever 
Louis Tuft, Philadelphia, Pa. 


The principles of treatment of hay fever are essentially the same for children 
as for adults. Since avoidance of contact with the offending pollen is impractical 
for most patients, desensitization with pollen extract becomes necessary. The 
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principle of pollen desensitization is to attempt to increase the tolerance of the 
patient by the introduction at repeated intervals of increasing amounts of pollen 
extract. In addition, symptomatic treatment should be given during the season 
whenever necessary. 

The first essential consideration in specific treatment is the choice of the proper 
pollen extract to be used. This naturally depends upon the pollen or pollens found 
to be responsible for the symptoms by the diagnostic methods previously outlined. 
In choosing the extract to be employed, it is necessary to decide whether to use 
a single pollen for all of the members of the same antigenic group or to use a 
mixture of all of the pollens to which the patient is sensitive. Practice differs in 
the latter respect, but the combined experience of many allergists has shown that 
the use of a single extract seems to be just as efficacious as the use of mixtures. 

The second consideration in treatment concerns the dosage to be employed. The 
initial dose should always be small. Subsequent increases as well as the maximum 
dose reached depends upon the tolerance of the patient. The degree of the skin 
reaction of the patient very often gives some clue as to the tolerance of the patient 
for the pollen extract thus, a patient who gives a markedly positive skin test to 
the pollen is not likely to take as large a dose as one who reacts only slightly. 

If the patient presents himself about three months before the onset of the 
season (this being preferable), the injections may be given at four-to seven-day 
intervals. This will allow sufficient time to reach the maximum tolerated dose just 
prior to the onset of the season. Treatment should then be continued throughout 
the hay fever season but in reduced amounts. This is the preseasonal method 
administration. If the patient is first seen either just before or at the outset 
the season, coseasonal treatment with the use of very small doses given at one- 
two-day intervals may be helpful to many patients although not as effective 
other methods. In the coseasonal treatment small amounts injected intracutaneously 
may give better results than subcutaneous injection. Continuation of the treat- 
ment beyond the season and throughout the year at longer intervals (two to four 
weeks) constitutes the perennial plan and is a little more beneficial than the other 
methods in patients who can take it satisfactorily. 

The route of administration of the extract is usually by subcutaneous injection, 
keeping as close to the epidermis as possible. Oral administration of pollen ex- 
tract has been advocated, particularly in the last few years. There is no satisfac- 
tory evidence, however, that it is of any value. It is not, therefore, advocated 
either as a routine or as a substitute for the usual methods. Its only possible 
indication is in the small group of patients who cannot take pollen extract without 
the induction of reactions. 

Constitutional reactions are not desirable in any patient. They are somewhat 
less frequent in children in my experience, and when they occur, are likely to be 
in the nature of a toxic reaction with symptoms of malaise rather than of urticaria 
or asthma. Children also seem to tolerate fairly large doses of pollen extract; 
in fact, almost as large as an adult. Reactions, however, should be avoided when- 


ever possible. Likewise, perennial treatment can be given to most children in the 


same fashion as an adult. Finally, the results of treatment are as good if not 
better in children than in adults and the possibility of cure by prolonged treat- 
ment probably is greater. It has been my practice to give treatment to the chil- 
dren of parents with hay fever who have a positive skin test to the same pollen 
as the parent, regardless of whether clinical symptoms are present or not. In 
several cases this has seemed to be instrumental in preventing the onset of hay 
fever, at least as far as they have been observed, whereas in others, children who 
did not receive such prophylactic treatment, clinical hay fever occurred several 
years after the elicitation of a positive skin test. 
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Common Causes of Failure in Treatment of Hay Fever 
H. H. Donnally, Washington, D. C. 


How much suecess may be expected in properly treated hay fever? It is prob- 
able that children may be more successfully treated than adults. In the first place, 
the duration of symptoms is generally less with children than it is with adults, 
and duration of symptoms is an important factor in prognosis. If one succeeds 
in getting 80 to 85 per cent of satisfactory results after the first year or two of 
treatment, one must be content. For with present methods of treatment and im- 
proved extracts, whether the treatment be coseasonal, preseasonal, or perennial, 80 
to 85 per cent satisfactory results are all that can be obtained. 

Every case should have as complete a study as possible, not only as regards skin 
testing, but also as regards the patient’s general condition, foci of infection being 
eliminated, and anemia being treated; increasing knowledge of nutrition puts us 
in position to provide our patients with a better state of nutrition. There is no 
doubt about it that attention to these matters results in greater success. 

Maintaining maximal dosage throughout the pollen season may be mentioned 
as one cause of failure in successful treatment. When the specific pollen is in 
the air the dose should be reduced or the interval between doses lengthened, or 
both of these procedures instituted. This requires experience with the patient, 
for individuals vary so much in this respect. One patient may tolerate average 
doses. Another patient will have his hay fever symptoms increased by pollen ex- 
tract dosage during his pollen season. The top dose has to be learned for each 
individual, The top dose during the specific pollen season may be a very different 
size from that when the specific pollen is not in the air. This refers to perennial 
and preseasonal treatment. 

The importance of mold spores as inhalants varies with the locality. Pratt in 
Boston has stated that among the children tested by him, positive reactions to 
molds were obtained in 10 to 20 per cent of them. Children showing marked skin 
reaction to mold spores generally have circulating skin-sensitizing antibodies. By 
exposing large Petri dishes containing media favorable to mold growth, Feinberg 
and others have shown that mold spores are in the atmosphere at all seasons of 
the year, the concentrations varying with the season. In doing pollen counts, one 
frequently encounters mold spores on the slide. Furthermore, inoculations with 
extracts of various molds result in clinical improvement of one’s patients. Bell 
has cited several cases in whom the only marked or significant skin reactions were 
obtained with molds. In these same children, clinical improvement followed treat- 
ment with mold extracts. To my mind, the molds have been incriminated as causes 
of symptoms. They have been shown to be universally present. They give marked 
skin reactions. They produce circulating skin-sensitizing antibodies. One has to 
be careful in the use of mold extracts to avoid constitutional reactions which 
have actually been caused by therapeutic inoculations. They have been shown to 
be clinically significant. 

Foods found to react by skin test had better be eliminated, especially during 
the specifie pollen season. Those suspected of causing trouble with negative skin 
tests might be eliminated also until proved to be significant at another time. 

Vaughan has shown that plant foods should be grouped according to biologic 
relationships. Ellis has confirmed Vaughan with regard to plant foods and offered 
a biologie classification of animal foods. Baldwin and Benedict have confirmed 
Vaughan by the demonstration of crossed food sensitization by antibody neutrali- 
zation. If a child is found hypersensitive to one member of a group of biologically 
related foods, the other foods in that group should be eliminated from the child’s 
diet. Here is an illustration. If sensitization to pea is found, kidney bean, lima 
bean, string bean, lentils, and peanuts should be eliminated also. Failure to do 
so might cause the symptoms to persist. 
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Perennial Nasal Allergy 
Matthew Walzer, New York, N. Y. 


a. COMMON ETIOLOGIC FACTORS 
b. EVALUATION OF NONSPECIFIC THERAPEUTIC MEASURES 


(ABSTRACT) 


Perennial nasal manifestations of allergy in children are almost entirely the 
result of food and inhalant sensitivities. Endocrine factors and physical allergies 
play a much less important role in children than in adults. The common food 
offenders are too well known to be reviewed. The fact that such common offenders 
as wheat, milk, chocolate, corn, oranges, cherries, and peaches may be trouble- 
makers without showing positive skin reactions is not fully appreciated. Another 
group of allergens whose importance is frequently overlooked includes the spices 
and flavors, such as licorice, cinnamon, ginger, peppermint, and mustard. The use 
of many of these in confections, desserts, and soft drinks, as well as for flavoring 
of medicinal substances, makes them particularly important among children. Gums 
in ice cream and candy are also common offenders. 

Inhalant allergens may be of etiologic significance as early as the end of the 
first year. Because of their intimate contact with the child, the allergenic con- 
stituents of bedding, carpeting, toys, and baby powders are particularly important. 
This applies not only to their etiologic significance in the sensitivities already 
present, but also to their potentialities as future troublemakers. 

House dust sensitivity is too frequently resorted to as an ‘‘escape 
in allergy. While dust precautions and treatment with house dust often produce 
immediate improvement, the result frequently fails to be lasting because the in- 
vestigation was incomplete and the significance of other allergens was not given 
due consideration. 

Molds are said to play an important part among the inhalant allergies in various 
parts of the country. Although they not infrequently produce positive skin reac- 
tions which are transferable, I have not been impressed with their clinical im- 


be 


diagnosis 


portance as inhalant allergens in children in the neighborhood of New York City. 

In the treatment of allergic rhinitis, the best results are to be obtained in those 
vases where the specific offenders are detected and, if possible, eliminated. At- 
tempts to control allergic rhinitis by nonspecific measures are disappointing. Cal- 
cium, potassium chloride, and histaminase have been proved to be of little value. 
Histamine has a place in the treatment of those types of vasemotor rhinitis in 
adults which are not based upon immunologic mechanisms. This type of condition 
is infrequent in children. Treatment of the nasal turbinates in allergic rhinitis 
by zine ionization, cauterization, phenolization, and similar procedures is in the 
end futile and harmful and should not be resorted to. The removal of tonsils and 
adenoids usually has no beneficial effect in allergic rhinitis. 


Serum Sensitiveness and Serum Reactions 


Louis Tuft, Philadelnhia, Pa. 


The widespread use of foreign sera among pediatricians (in particular, tetanus 


antitoxin) necessitates some understanding of serum allergy in order to prevent 
possible serum reactions. Any reference to serum in the ensuing discussion indi- 
sates horse serum unless otherwise specified, since horse immune serum is the most 
common type employed. The remarks apply in a general way, however, to other 
types of animal or foreign sera as well. 

The first or primary injection of serum into a normal individual is in most 
instances entirely innocuous. In a small and varying proportion, a delayed reaction, 
or serum sickness, occurs eight to twelve days following the injection and will be 
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discussed in more detail by Dr. Walzer. Recovery always follows such a reaction, 
and the patient is left free of any evidence of the reaction except in some instances 
for a sensitiveness to horse serum, as indicated by a positive skin reaction. This 
constituies, therefore, what is referred to as an acquired or induced serum allergy. 
It is found only in individuals who previously have been injected with horse serum 
of some type and may be induced even by the minute amounts present in toxin- 
antitoxin. Such sensitivity thus may occur even in the absence of serum sickness, 
although it is more likely to appear in patients who previously had serum sickness. 
The reinjection of serum into such individuals is fraught with danger of a more 
severe serum reaction which comes on after a shorter incubation period, even within 
a few minutes. This has been designated as an accelerated serum reaction, or 
when it occurs immediately, as an immediate serum reaction. The characteristics 
are similar to those of serum sickness, but they may be more severe and have, in 
some instances, been fatal. They may be designated as secondary serum reactions 
since they oceur only in individuals who have acquired a sensitivity to horse serum 
from a previous injection. They are in contrast with another and fortunately 
rare type or reaction which takes place immediately after injection of horse serum 
into an individual who never has previously been injected with horse serum but 
who is naturally or atopically sensitive to it by virtue of hereditary predisposition. 
This is known as natural, or atopic serum hypersensitiveness, and the reactions are 
designated primary, or atopic serum reactions. They usually appear in individuals 
who are ‘‘horse asthmatics’’; that is, they develop asthma when in contact with 
horses and are sensitive not only to horse serum but to horse dander as well. The 
reaction in such individuals differs from that of the acquired types in that there 
is likely to be asthma accompanying the serum reactions, whereas in the acquired 
forms, asthma is absent; here the symptoms and signs are similar to those of 
serum sickness but are more exaggerated although not as severe as in the atopic 
types. 

In summary, therefore, one can distinguish three forms of serum reaction: 

1. Ordinary, delayed serum sickness, which is discomforting but innocuous. 

2. Secondary serum reaction following reinjection in individuals with acquired 
serum allergy which may be more severe and uncommonly fatal. 

3. The rarer primary atopic serum reactions, affecting especially ‘‘horse asth- 
maties’’ and likely to be serious or fatal. 


Serum Sickness 
Delayed Type and General Features 
Matthew Walzer, New York, N. Y. 


The symptoms of serum sickness in children are too well known to need review 
at this time. 

Among the unusual manifestations of serum sickness are gastrointestinal hemor- 
rhage, hematuria, purpura, and icterus. Inflamed abdominal lymph nodes and peri- 
toneal inflammation may produce acute abdominal symptoms. Neurologic com- 
plications involving the central nervous system and peripheral nerves, which occur 
oceasionally in adults, are rare in children, 

Treatment of serum sickness is purely symptomatic. Epinephrine may be used 
for the pruritus and salicylates for the joint pains. Calcium, autohemotherapy, 
histaminase, and intravenous injections of hypertonic glucose have been recom- 
mended for the prevention or for the treatment of serum sickness. They are of 
doubtful value. Convalescent serum from patients recovering from serum sickness 
has been tried, but reports of its effectiveness are not conclusive. Histaminase 
proved valueless when used for the prevention and treatment of serum sickness 
on one of the large pneumonia services in Manhattan. Reinjections of antitoxin 
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during the incubation period of serum sickness does not prevent its appearance 
or reduce its severity. Purification and concentration of antitoxic sera by «the 
various methods suggested by Parventjev, Pope, and others offer the most hopeful 
method of preventing serum sickness. In large series of cases where serum, modi- 
fied by Parventjev’s and Pope’s technique were used, the incidence of serum sick- 
ness was reduced to 1 per cent or less. Local serum sickness presents no unusual 
problem except in those rare instances in which severe inflammation and occasional 
necrosis results. The nature of this type of reaction is unknown. As no antibody 
has been demonstrated in these cases and even their specific nature is in doubt, 
there is little justification for applying the term ‘‘Arthus reaction’’ to them. 
The mechanism of serum sickness is still unknown. 


Diagnosis of Serum Allergy and Prevention of Serum Reactions 
Louis Tuft, Philadelphia, Pa. 


The appreciation of the possible occurence of a serum reaction following serum 
administration is of definite practical importance since the recognition of the 
presence of serum sensitiveness may prevent much discomfort. Such recognition 
is easy and should be sought for in every case. Diagnosis depends upon the his- 
tory and allergy tests. A history of previous serum administration (either as 


immune serum or toxin-antitoxin) and of allergy in the patient or his family 
(especially of horse asthma) is important in indicating the possibility that the 
patient may be allergic to horse serum. 

Skin testing should always be routine and by the intracutaneous rather than 
the scratch method. Normal horse serum, 0.02 ¢.c. (1:10 dilution), should be in- 
jected and no more. One should not use immune serum because of the possibility 
of producing the so-called E. E. reaction of Foshay which simulates the positive 
horse serum skin test reaction. In horse asthmatics, a 1:100 dilution should be 
used. Reactions are read in ten minutes as negative, slight, moderate, or marked 
as with ordinary skin tests. 

The eye test is done only when the skin test is positive. It is performed by 
instilling one drop of serum into the conjunctival sac and then watching for re- 
action which takes place within ten minutes. Undiluted horse serum can be used in 
older children with a slightly positive skin test; the 1:10 dilution in younger chil- 
dren, or in those with moderate to marked positive reactions and the 1:100 dilu- 
tion in horse asthmatics or in allergic patients with marked skin reaction. In- 
stillation of one drop of adrenalin (1:1000) in the conjunctival sae will allay 
any severe reaction, ; 

Prevention of Serwm Reaction.—Many attempts have been made to prevent the 
occurrence of delayed serum sickness but with little or no suecess. The refinement 
and concentration of serum, particularly the use of desiccated horse serum, offers 
most promise. 

The prevention of serum reaction after reinjection or of an atopic serum reaction 
is of much greater importance. It depends naturally upon the recognition of serum 
sensitiveness in the patient by the methods already outlined. If the patient is not 
sensitive, administration of serum is safe; if the patient has a positive skin reac- 
tion with or without a positive eye reaction, one must then decide as to necessity 
for serum administration. Fear of a reaction should never deter administration 
to any patient who needs it. Severe reactions are too infrequent to warrant such 
measures; however, exercise of proper precautions will do much toward minimizing 
them. In some instances serum administration is absolutely essential, as, for 
example, tetanus and diphtheria, and cannot or should not be interdicted. In other 
instances, as in pneumonia or where it is used nonspecifically it is not so essential. 
In the latter case less harmful measures may be utilized, or even when essential, 
the serum of another animal, e.g., bovine tetanus antitoxin, may be used and thus 
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obviate the necessity of giving horse serum. The serum can also be given subcu- 
taneously rather than intravenously and likewise minimize the chance of reaction. 

In diseases such as pneumonia, the use of chemotherapy has also reduced the 
necessity for serum and may be used alone in serum-sensitive cases, rather than 
risk a serum reaction. 

The many successful results reported from the use of chemotherapeutic agents, 
especially the sulfonamides, in the treatment of diseases like pneumonia has re- 
duced the necessity for serum administration. If these agents are capable of pro- 
ducing a favorable effect, they may be utilized solely and serum withheld in serum- 
sensitive patients rather than risk a possible serum reaction. 

The procedure to be followed therefore may be summarized as follows: if the 
skin test is negative and the history is negative, serum administration is safe since 
only a delayed serum sickness is likely to oceur. If the skin test is negative but 
the history is positive, serum administration likewise usually is safe, but one should 
be on guard for a possible reaction and have adrenalin ready for use if necessary. 
If the skin test is positive but the eye test is negative, serum reaction may or may 
not occur, although it is more likely if the history is also positive or if the serum 
is given intravenously. In such instances, it is better to substitute a serum from 
another animal or use chemotherapy alone. If horse serum is to be given, it is 
best to give it subcutaneously rather than intravenously and to administer it in 
small but increasing amounts by the spaced interval method (so-called ‘‘ desensiti- 
zation’’) and combined with small doses of adrenalin 1:1,000. Too much reliance 
should not be placed upon these methods of ‘‘desensitization’’ for protection of 
the patient. They do not produce a true desensitization in humans as they do in 
guinea pigs. Serum administration in supposedly ‘‘desensitized’’ individuals have 
provoked alarming and even fatal reactions. 

Finally, when the skin test and eye test both are positive, an immediate reaction 
from serum injection is likely and may be dangerous, particularty in the ‘‘horse 
asthmatie.’’ Serum administration should not be tried in such individuals; further- 
more, any attempts at desensitization are likely to fail, especialy in the atopic 
types, since sufficient serum cannot be given to be of any value without inducing 
a reaction. 


Frequently Unrecognized Manifestations of Food Allergy in Infancy and Childhood 
H. H. Donnally, Washington, D. C. 


In early infancy colic or abdominal pain may be caused by cow’s milk or 
substances eliminated in woman’s milk. Clinical proof had been adduced by 
Talbot, O’Keefe, and others. Donnally, in 1930, and Paul Gyorgy somewhat later 
independently demonstrated egg white in woman’s milk. In 1941 Matthew Brunner, 
working with cottonseed, showed that its protein was eliminated in woman’s milk 
as late as twenty-four hours after ingestion. It appeared in the milk within a 
couple of hours after eating it. Thus, the principle is established of foreign pro- 
tein elimination in woman’s milk. The aggregate amount may be considerable 
day in and day out oceurring after each ingestion undoubtedly enough to cause 
symptoms. Besides, abdominal pain, vomiting, and diarrhea may be caused, and 
rarely blood in the stools, when an infant is hypersensitive to specific foods. 

Cow’s milk is a comparatively frequent offender, producing in some infants 
inveterate colic, nausea and vomiting, and loose stools. Swelling of the lips and 
tongue, some canker sores, some cases of herpes labialis, and Obscure pain in the 
abdomen in older children may result from food allergy. Common foods to eause 
gastrointestinal allergy beside cow’s milk are eggs, wheat, orange, rice, spinach, 
green peas, string beans and other lentils, members of the cabbage family, chocolate, 
nuts, and fish. 
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Any of these and other foods are capable of causing symptoms such as headache 
and eyclical vomiting which must be differentiated from bouts of acetone body 
acidosis relieved by ingestion of glucose and fluids. It is possible for foods to 
cause eczema, acute urticaria, and angioneurotic edema. Chronic urticaria is prob- 
ably due in most cases to other causes than food allergy. Henoch’s purpura may 
also be based on food allergy. Also attacks of asthma and allergic rhinitis may 
be due to hypersensitivity to specific foods. Migraine is rare in childhood. Con- 
vulsions may be due to allergy, but I have never been able to prove it. Nutri- 
tional conditions, such as calcium deficiency and bone scarring, may occasionally 


be on an allergic basis. 


Factors Influencing the Absorption of Allerzens and Their Significance in 
Symptomatology and Treatment 


Matthew Walzer, New York, N. Y. 


The rapidity with which allergenic substances are absorbed influences the nature 
and severity of the symptoms which they produce. Some workers maintain that 
the absorption of antigens is diminished in atopic individuals. However, the evi- 
dence on which this assumption is based is open to question. It has been proved 
experimentally that the absorption of allergens may occur from the esophagus, 
stomach, and any part of the small and large bowel. Allergens tend to enter the 
circulation even more rapidly when introduced into the rectum than when taken 
orally. The most important single factor influencing the rapidity of allergenic 
absorption is the degree of gastric acidity. Hyperacidity definitely retards absorp- 
tion of allergens, while hypoacidity definitely accelerates it. The absorption of 
allergens may be retarded by the previous administration of small amounts of 
dilute hydrochloric acid, mineral oil, peptone, and similar substances. This in part 
explains the beneficial effects which may be obtained in some food allergies when 
these substances are given preceding each meal. The administration of food will 
often retard and even prevent the absorption in an unaltered state of other foods 
which are taken from one-half to several hours later. For this reason a food may 
be more troublesome when taken at breakfast than when taken at a meal later in 
the day. In fact a food such as a fruit may be tolerated at the end of a meal, 
whereas it may cause almost immediate allergic symptoms when taken as the first 
course of the meal. Aleohol and alkalies accelerate and increase absorption of 
allergens which are taken after them. In allergic children it is therefore inad- 
visable to use elixirs as vehicles for medication. The variability in allergic mani- 
festations resulting from the ingestion of a particular food by the same individual 
may, to some extent, be explained by any of the above factors which influence the 
absorption of allergens. 


Value and Limitations of Methods of Diagnosis in Food Allergy 
Louis Tuft, Philadelnhia, Pa. 


The methods employed for the diagnosis of food allergy in children are similar 
to those in adults. A complete, carefully taken history, allergy tests, and the use 
of therapeutic or clinical trial are the essential prerequisites. The history is espe- 
cially helpful in those patients whose symptoms follow the ingestion of certain 
foods, as, for example, egg, fish, or milk. Even in children without such a definite 
association, it is sometimes possible to throw suspicion on certain foods by finding 
out the time at which they were added to the diet and ascertaining whether it 
coincides with the onset of clinical symptoms. A history of the food dislikes of 
the patient may be helpful. Sometimes the very food which the child dislikes and 
may be forced to eat against his will is the one to which he is later found sensi- 
tive. 
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Where no direct association of symptoms with the ingestion of certain foods 
ean be elicited in the history, the latter may be of little value except possibly in 
retrospect; that is, after positive skin reactions have been obtained by tests, the 
patient, by going back over the history, may now recall that some of the positive- 
reacting foods were ingested prior to attacks or that they disagreed with him. 
Even in patients with negative skin tests, a history of the foods eaten just prior 
to attacks may be of diagnostic value. Food diaries in such cases are very helpful. 
Obviously, the presence of an associated allergic condition caused by other allergens 
(e.g., pollen hay fever) or of a positive family history of allergy also is of diag- 
nostic importance. 

The most important diagnostic allergy test is the skin test. This may be done 
by the seratch method or by intracutaneous injection or by a combination of both 
when necessary. The scratch test is safe, inexpensive, and easy to perform but 
less sensitive than the intracutaneous method. It is preferable in very young chil- 
dren or in those with a history of an acute violent reaction to a certain food and 
in general for those who are less experienced in skin testing. The intracutaneous 
method is more complicated but somewhat more sensitive. In the hands of those 
experienced in its use it can be utilized even on the very young infants with safety 
and provide useful information, especially when scratch tests have been negative. 
Since in some patients with allergy to foods the skin sensitivity may be weak, the 
most sensitive technique may have to be used. Naturally, since the diet of the 
infant or young child is very limited, it is necessary to test only with these aller- 
gens. Likewise, in reading the reactions, the increased reactivity of the young 
child’s skin should be remembered and adequate controls utilized. Likewise, ade- 
quate care should be exercised to avoid nonspecific positive reactions. In children 
in whom skin tests are difficult to perform or are impractical (e.g., in those with 
universal eczema or hyperirritable skins), Walzer’s indirect method of testing, 
utilizing the patient’s serum for passive transfer, may be valuable, especially in 
the atopic types. One must remember, however, that while positives are significant, 
a negative indirect reaction to a certain food does not exclude it as a possible 
etiologic factor. 

More important even than the method of testing or reading of reaction is the 
proper interpretation of skin test reactions, whether positive or negative, and their 


relationship to the patient’s clinical symptoms, Since children are more commonly 


sensitive to foods than are adults, a specifie positive skin test usually incriminates 
that food is of possible clinical importance in relation to the patient’s symptoms; 
however, it may in some instances be a remnant of a past clinical sensitivity from 
which the patient has recovered, as, for example, in milk-sensitive infants who 
succeed in overcoming the allergy as they grow older. On the other hand, a posi- 
tive test to a food as with pollens may be an indication of future or potential 
sensitivity, the skin being the first tissue to manifest such sensitiveness. It is ad- 
visable, therefore, to consider all reactions, even the slight, doubtful, or delayed 
ones, as significant until proved otherwise. Likewise, it must be remembered that 
negative skin tests may be obtained in some children with food allergy (especially 
urticaria), even in the presence of definite clinical sensitiveness. In those instances, 
the third diagnostic method, that of clinical or therapeutic trial, may be of con- 
siderable value, although it is not necessary to employ it as often in children as 
in adults. Trial diets, similar to the elimination diet of Rowe, are employed but 
should not be prolonged. Care must be taken to maintain the proper mineral and 
vitamin content by the addition of calcium, fruit juices, and the various vitamin 
mixtures. 

The method of clinical trial, likewise, may be of diagnostic aid by determining 
the clinical importance of the positive-skin-test-reacting foods. By excluding them 
from the child’s diet for several weeks and subsequently adding them in large 
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amounts, it may be possible to determine whether they are of etiologic importance. 

It is evident from the foregoing, therefore, that by properly utilizing and inter- 
preting the various methods of diagnosis and by realizing their limitations, con- 
siderable aid can be obtained in the diagnosis of food allergy in children, 


Principles Underlying the Management of Cases With Food Allergy 
H. H. Donnally, Washington, D. C. 


Prophylaxis,—Raw foods are more apt to be allergenic than cooked foods, espe- 
cially if the cooking is done in the presence of water by prolonged boiling or steam 
pressure cooking. Canned, evaporated milk is good for feeding during the newborn 
period, for during its processing it is subjected to 116° C. in a sealed ean for 
twenty minutes. In the May, 1940, issue of the JourNaL Ratner gives a list of 
allergenic foods, in contrast to allergenically denatured foods. Milk products, which 
he has proved to be anaphylactogenic, include raw cow’s milk, casein, milk boiled 
for a few minutes, pasteurized milk, acidified milk, dry milk, malted milks, cream 
cheese, cottage cheese, cream, and butter. Certain food proteins, such as casein, 
almond, oat, ovomucoid, soybean, and fish, appear to be resistant to heat, according 
to Ratner. 

So much for prevention of food allergy. Now as to the principles of the man- 
agement of food sensitivities which have been proved or suspected and require clin- 
ical trial. Elimination and avoidance for a period of months may be all that is 
necessary. This abstinence may bring about tolerance for foods which have been 
shown to produce clinical symptoms. If the foods in question have shown marked, 
moderate, or slight skin reactions, really anything more than a negative reaction, 
these should be eliminated. The size or the degree of the skin reaction may give 
no idea of the importance of the food in the production of clinical symptoms. It 
is well established that foods which give no skin reaction whatever may be respon- 
sible for symptoms, as Dr. Walzer and Dr. Tuft have told you. If the food is 
necessary to a child, such as milk or wheat, and may not be eliminated too long, 
one would return it to the diet in the most denatured form possible at first. 

By beginning with sufficiently small quantities, one may bring about tolerance 
for food by feeding. Keston, Waters, and Hopkins* have published schedules for 
oral desensitization to common foods based on daily use in slowly increasing 
amounts, They give detailed tables for desensitization to milk, wheat, egg, orange, 
tomato, and chocolate and cocoa. It requires a lot of cooperation in the home and 
a lot of patience to bring about desensitization in this way. But if one persists, 
suecess by this method is likely to be achieved in three to six months. 

When foods have been avoided simply to produce tolerance, one should return 
the eliminated foods one at a time, and unless it causes clinical symptoms, the 
patient should eat it for four days or more before one could turn to the restoration 
to the diet of another food. Some food allergies are exceedingly persistent and 
may not he overcome. 


The Origin of Allergy 
Bret Ratner, New York, N. Y. 


I have been asked by Chairman Walzer and Chairman Rackemann to open this 
discussion with a few remarks on the origin of allergy. The question which im- 
mediately comes to mind is that of the allergic constitution. In a measure, this 
question can be answered by stating simply that if there is an allergie constitution 
it has not yet been defined. 


ee Beatrice M., Waters, Irene, and Hopkins, J. Gardner: J. Allergy 6: 431, 
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We must grant that there are constitutional differences in individuals that make 
for a greater readiness in acquiring allergy in some than in others. This particular 


susceptibility is not an exclusive attribute of man. Serum sickness has been noted 


in the lower animal by many observers. Wittich has demonstrated the acquisition 
of hay fever in the dog. Other animals have had eezema and asthma. Chace has 
recently shown that certain differences exist in guinea pigs, more readily demon- 
strable in some strains than in others, with relation to their susceptibility to skin 
sensitization to simple chemical compounds. 

The most thoroughly studied phenomenon of allergy is undoubtedly that of 
allergy to serum. In this fortuitously experimental field, human beings are injected 
with serums in the same manner as animals are in the laboratory. What do we 
find here? Ten per cent develop serum sickness if 10 ¢.c. are administered, 50 per 
cent if 50 c.e. are administered, and practically 100 per cent if up to 100 ¢.c. are 
administered. Quantity of contact with a foreign substance, therefore, plays a 
dominant role. Furthermore, the classical work of Longeope and Chairman Racke- 
mann disclosed that individuals so injected develop antibodies in their blood in 
the same manner as the lower animal. 

It was then shown that these antibodies were the same as anaphylactic antibodies, 
and later other investigators demonstrated that the so-called atopic or inherited 
type of antibody, the Prausnitz-Kiistner antibody, was also present in these serum 
sickness cases. Thus we have a well-rounded picture of the basie antigen-antibody 
mechanism of allergy acquired by man and animal, either naturally or through 
direet parenteral injection, acting in a manner so closely related in man and animal 
as to suggest that they must in a sense be identical. 

The unitarian concept of allergy therefore, and I cannot dwell too long on this 
topic, makes it seem to me that hypersensitiveness is an innate quality of the entire 
animal kingdom. All animals and man can acquire allergy. Varying quantities of 
allergenic contact and many other factors at the time of such contacts may give 
the false impression that there is an allergic constitution, but the evidence thus 
far makes me feel that even though there are constitutional differences, perhaps 
the more decisive role is played by factors other than heredity. 

With these all but too few remarks on a rather large subject, I shall attempt 
but briefly to indicate some salient factors in relation to the development of sen- 
sitiveness which may be enlarged upon during discussion. 

From our experience, it would seem that eczema starts earliest (very few, if 
any, new eczemas start after the sixth year). Asthma may have its onset at any 
time during childhood (very few cases appear to start in the first year). The 
largest number of asthmatic children date their first definite symptoms of dyspnea 
from the third to the fourth year. The story of hay fever is different. An occa- 
sional case may oceur in early childhood, but it is only after the sixth year that 
the incidence of fixed hay fever becomes notable. It is well known that the major 
number of hay fever sufferers commence their symptoms after puberty, the second 
decade being the most vulnerable period. The urticarias appear to jog along 
sporadically throughout childhood, no period being free from this syndrome. 

We recently published a paper wherein it was shown that the long-heralded fact 
that heredity exerts a distinct effect upon the age of onset of symptoms of sensi- 
tization is not consonant with the facts, for when the age of onset was limited to 
a study of this factor in children and not in adults, we found that the presence 
of allergy in the family history was not the critical factor, for the age of onset 
Was just as early in children who had a negative family history as those with a 
positive history. Thus if patients had hay fever, their age of onset was later than 
if patients had eczema or asthma, for the onset depended more on the nature of 
the syndrume rather than on genetic factors. 
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The general trend of the progress of allergy is therefore eczema in early infancy, 
then asthma, and finally hay fever, with a dominance of asthma. 

A striking fact, which is becoming generally accepted, is that the substances to 
which children react at first are foods, but well within the first year inhalants and 
contactants are evident as offenders as well and these latter practically run parallel 
with the food sensitivities. Pollen sensitivities, as has been stated, occurs some- 
what later. 

All this sums up to the equivocal results that are obtained in the treatment of 
allergy when infants and children are tested with only a few substances. Too often 
is the pediatrician beset with failure when he sits back, confident that milk or 
wheat sensitivity is solely responsible for the eczema. To his chagrin, he will find 
that no improvement results from the elimination of the single offender, for the 
child in truth is sensitive to other things as well. 

This naturally leads us into the pressing question as to whether allergy can be 
prevented. To this question, I am inclined to give an emphatic answer of yes. It 
is and will be an ever-growing necessity that pediatricians focus their attention on 
early diagnosis and early elimination of the offending proteins, a gradual building 
up of tolerance, and, as a result, forsooth a prevention not only of the particular 
symptoms but of the fixation of the allergic syndrome which almost inevitably re- 
solves itself into the development of asthma, a rather trying and intractable disease. 


It is true that children ‘‘outgrow’’ their allergy, but it is equally true that at 
least 50 per cent of adults have not outgrown their infantile and childhood allergy, 
for they still suffer from this condition, which at times endures throughout life. 


The Role of Infection in Respiratory Allergy 
Henry N. Pratt, Boston, Mass. 


The part played by infection may be divided into four categories: bacterial 
allergy, respiratory infections acting as a trigger mechanism, infections secondary 
to the asthmatic attack, and focal infection. It has often been predicated that a 
child may become sensitized to bacteria which he harbors somewhere in the respir- 
atory tract. First, the classic example is pulmonary tuberculosis and the tuberculin 
reaction. This is certainly an allergic reaction. But asthmatic paroxysms due to 
sensitivity to the products of the tubercle bacillus are extraordinarily rare. In like 
manner a delayed, tuberculin-type skin reaction to a bacterium or one of its pro- 
duets cultured from the respiratory tract of an asthmatic child can often be de- 
monstrated and undoubtedly means that the child has been infected with that or- 
ganism. But, just as with tuberculosis, this type of sensitization to an organism 
is seldom responsible for asthmatie seizures. The occasional satisfactory result 
following autogenous or stock vaccine therapy is, in most’ cases, due to shock and 
is entirely nonspecific. 

Second, respiratory infections such as the common cold often precipitate asth- 
matic attacks in atopic children. In such cases the child is usually sensitive to 
some food or inhalant which he can tolerate except in the presence of infection. 
When he catches cold, some alteration occurs in the immunologic mechanism or 
respiratory mucous membrane so that he can no longer tolerate an extrinsic protein 
substance to which he is sensitive. This has been clearly demonstrated over and 
over again by abolishing the extrinsic factor; the child then has a cold without 
asthma, In these cases the respiratory infection may be considered as a nonspecific 
trigger mechanism. 

Third, infections may be secondary to an attack of asthma initiated by some 
extrinsic factor to which the child is sensitive. It is a common experience to see 
a child develop a typical attack of vasomotor rhinitis, often mistaken for a cold. 
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Within a few hours he begins to cough and wheeze. The temperature, however, 
remains normal, and the pharynx shows no evidence of infection. After twenty- 
four hours fever and leucocytosis may appear. The infection is entirely secondary. 
Such infection, once established, may produce a chronic irritation in the bronchi 
which causes the attacks of asthma to continue intermittently for several weeks. 
A good example of this is the patient with ragweed asthma who begins to wheeze 
in late August when the air is laden with pollen. He is somewhat better in mid- 
October when the pollen has disappeared, but because of secondary infection he 
may continue to wheeze until Thanksgiving or even Christmas. 

Fourth, focal infection seldom. plays a part in childhood asthma. In allergic 
children the lymphoid structures in the upper respiratory tract tend to hypertrophy, 
so that one is sorely tempted to remove the large, boggy tonsils and adenoids. 
Statistically it has been shown that removal of these structures has no lasting effect 
on the asthma. If the usual indications for removal of tonsils and adenoids are 
present, the operation should, of course, be performed, but asthma is definitely not 
one of the indications, Essentially the same principles apply in the management 
of sinuses, If they contain pus, they should be drained, and this sometimes tem- 
porarily relieves the asthma, but the presence of pus is rare in the sinuses of asth- 
matie children, The more usual lesion is a thickened, hypertrophied mucous mem- 
brane. This is part and parcel of the allergic reaction, and such sinuses should 
be left strictly alone so far as operative intervention is concerned. 


Remarks on Dust Allergy, History Taking, Allergic Cleanliness 
F. M. Rackemann, Boston, Mass. 


When all is said and done, the diagnosis of the cause of allergy, especially in 
dusts, depends upon the history. This has been stressed repeatedly in times past, 
but it is of such vital importance that the repetition can do no harm. History 
taking is not difficult, provided one will recognize and follow two important 
‘*tricks.’’ The first is to record events by the exact dates. To find that isolated 
attacks have occured in each year around Labor Day is infinitely more important 
than to find that the asthma oceurred ‘‘fourteen months’’ and then ‘‘two months 
ago.’’? When attacks occur on December 20, on April 15, and again on June 10, 
it should be easy to recognize that the dates correspond to the return of the prodigal 
son from his boarding school. One must try to explain not only why the attack 
began but also why it ended (on return to boarding school at the end of vacation). 
Furthermore, if there was a free period of months or years during which no asthma 
occurred, the fact should be stated clearly in the record for it may be of critical 
importance. Such an interval is explained by a change in environment: perhaps 
a transfer to Arizona, perhaps a marriage and the move to the new house across 
the street; or perhaps the old dog finally died or the new dog is a recent acquisition. 
The first trick is to record dates. The second is to account for all the time. Events, 
such as changes in residence, as operations or as intercurrent infections, should all 
be noted in their proper chronologic order with a word as to the effect of each upon 
the asthma. 

A good history is essential and in most cases it is true that with a good history 
one can help the patient. Without it, skin tests and other studies mean little. 
When finally arrived at, the final diagnosis must make sense. It must explain 
the aggravations and improvements in the patient’s progress. 

Certain particular dusts must be recognized, for they are part of the special 
knowledge of allergy and its possibilities. Pollens are the most important and 
everyone should be familiar with the common pollens in his environment and the 
times of year (the dates) when each appears and disappears from the atmosphere. 
The stuffings of furniture and beddings are important. Curled horse hair is always 
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safe. The material has been washed and treated so that all dander has been 
removed. Patients with horse asthma can sleep on hair mattresses without trouble. 
Cotton linters cause trouble at times due to the broken cotton seeds they contain. 
But most important is kapok, called silk floss. This material grows in Java in a 
large pod, like milkweed. When new and fresh, the fibers are firm and resilient, 
but kapok is a good substrate for the growth of molds and in a short while the 
material becomes infected and breaks down into a powder fine enough to go through 
covers of any ordinary material. Occasional pillows in the corners of the sofa, 
if stuffed with kapok, can be recognized across the room. They are sad, emaciated, 
anemic-looking pillows which are merely bags of dust. Vacuum cleaning, if con- 
tinued long enough, will remove the entire contents and, if shaken over a light, 
the cloud of fine dust is easily seen. Skin tests with extracts of old, broken kapok 
give many positive reactions. Up to a few years ago the patients essentially cured 
of their asthma simply by removing kapok numbered sixty-five. 

The new mattresses made of sponge rubber are good, and pillows of sponge 
rubber are likewise satisfactory. They are comfortable and, presumably, they will 
wear well. An alternative is to cover pillows and mattresses with dustproof en- 
velopes made of various waterproof fabrics and closed with zippers. Household 
articles include not only ‘‘dust producers.’’ They include also ‘‘dust catchers’’ 
and quite often much can be done by removing the rug and extra clutter from 
the child’s room to keep the place as clean as possible. A coat of shellac on 
a rough floor is easy to apply and might help greatly. Home visits are important, 
for quite often the doctor can easily recognize a source of trouble which can per- 
haps be easily removed. John, with his asthma, is on a soft, puddinlike mattress 
of poor quality, while in the next room Mary has a hair mattress, hard perhaps 
but much cleaner. To swap mattresses between the two children might go far 
to throw an important light on the cause of John’s trouble. The teddy bear may 
need a radical excision of his kapok stomach with an implantation of clean, surgical, 
nonabsorbent cotton. Pollen filters for the window come in various designs and at 
various prices. They are useful chiefly for pollen, perhaps also for molds. For 
patients with hay fever they are a great comfort. In hospitals, dust-free rooms 
are easily arranged. The painted walls, the lineoleum floors, the pollen filter in 
the window, rubber mattresses, and washed bedding make ‘‘allergice cleanliness’’ 
easy to provide and enforce. 


Food Allergy 
Bret Ratner, New York, N. Y. 


Food allergy like other allergies is not an unmixed blessing, for, as I have 
imtimated above, it is seldom that one finds food sensitivity alone, except in the 
very young infant. In other words, when a child is sensitive to one or more foods, 
he is also often sensitive to other substances as well. 


The symptoms emanating from food hypersensitiveness cover the whole gamut 
of allergic syndromes, from skin involvement through the severest form of asthma. 
Let us tarry a moment on the involvement of the gastrointestinal tract. It is 
thought by some, and I, for one, subscribe to it, that pylorospasm may in truth 
be an allergic manifestation. Perhaps these infants start their sensitiveness in 
utero, perhaps they result from that occasional bottle of raw milk given during 
the neonatal period. All types of gastrointestinal involvement from then on may 
result from direct contact of the incriminating food with the gastrointestinal wall, 
resulting in spastic constipation, signs simulating appendicitis, unknown abdominal 
involvements which often find their way to the operating room, mucous colitis, 
and ordinary diarrhea. 
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Fries has beautifully demonstrated these phenomena by the aid of the x-ray, 
wherein he mixed the offending food with the barium meal and definitely demon- 
strated spastic reactions in the intestinal tract. 

Perhaps one of the best diagnostic tests would be the use of atropin or epine- 
phrine. 

The skin test in pure gastrointestinal food allergy is intriguing, for in this 
condition one is apt to find a negative skin test. I recall to mind the case of twins 
which I had oceasion to study. One of these infants had urticaria as the domi- 
nant allergic manifestation, whereas the other had vomiting and diarrhea and 
no other manifestation. The former had positive skin reactions to beef, milk, 
and egg, and the latter was tested many, many times and yet always gave a nega- 
tive skin reaction. Nevertheless the giving of the foods the urticarial twin was 
sensitive to invariably resulted in gastrointestinal upset. 

This problem may, for the time being, be resolved into one of local organ sen- 
sitivity which perhaps may later show a skin sensitivity as the child continues 
to become more generally sensitized. The object lesson of course is that pyloro- 
spasm may very well be an allergic manifestation and yet not give skin reactions, 
and the same holds true for other early infantile abdominal allergies. The diag- 
nosis can only be made through clinical deduction. However, let it be known 
that young children as a rule do react to the skin test, because most of them have 
early skin involvement, indicating a sensitization of the skin as an organ. 

Of foremost interest to the pediatrician is to avoid what might be regarded as 
injudicious feeding. 

To illustrate the manner in which the problem may be approached, let us sup- 
pose that we are confronted with the task of feeding a normal infant from birth 
and let us dwell on the problem of milk, for through it we can illustrate many 
points that will help to emphasize the basic principles involved. 

In the first week of life, the infant may require supplementary feeding before 
the breast milk is fully established. This should be supplied in the form of a 
denatured milk, either one that has been thoroughly boiled or one that has been 
homogenized and thoroughly heated, as evaporated milk. 

If the child is to continue with a milk formula, it is preferable to proceed with 
the use of evaporated milk for several months. The physician should not hesitate 
to use this type of milk for as long as six months to one year or more. 

In some studies on the anaphylactogenic properties of milk, we showed that a 
denatured milk, contrary to general belief, is not changed chemically and is definitely 
enhanced from a nutritive standpoint, for it has a higher degree of digestibility. 
We found that there is merely a physical change in the lactalbumin and lacto- 
globulin fractions of the milk proteins. Milk which is presented to the infant 
in this form can in no sense be regarded as a sensitizing agent, because the whey 
fractions are coagulated and do not pass through the intestinal wall as a soluble 
antigen. 

Let us review what actually transpires in the digestion of raw milk. When 
such milk reaches the stomach, there is a coagulation of the casein fraction brought 
about by the stomach juices. Immediately as this occurs, the liquid part of the 
milk, which contains the salts, carbohydrates, and the soluble whey proteins, which 
are not affected by the gastric juices, pass through the pyloric end of the stomach 
into the upper segment of the intestinal lumen. The casein curds are to a great 
extent retained in the stomach. The highly soluble lactalbumin and lactoglobulin 
may, at any point from the duodenum to the rectum, pass through the wall of the 
intestinal tract and enter the blood stream of the infant; this takes place more 
readily in the newborn infant, and in those cases where the intestinal wall has 
been made more permeable by disease processes. 
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Let us revert for a moment to some biochemical considerations and recall that 
the lactalbumin in a raw state has a very low coefficient of digestion; that is, the 
intestinal juices find great difficulty in reducing it to its degradation products. 
The coagulation of the casein in the stomach, on the other hand, impedes its prog- 
ress, and there is ample time for complete digestion, but this does not occur with 
the lactalbumin. When, however, the lactalbumin is coagulated, it too is retained 
in the intestine and is digested before it can enter into the blood stream. 

You can well imagine from what has preceded that the new ‘‘soft curd homogen- 
ized raw certified milk’’ is probably a milk least suited for the infant. 

These simple principles should in a sense be a model for our attitude toward 
the use of ali foods for the infant. They should as a general rule, with the ex- 
ception of fruit juices, be cooked so that their digestion is hastened and thus pre- 
vented from entering the body as active allergens. 

For the actual treatment of food allergy, the general principles of elimination 
of the offending foods and a slow building up of tolerance need not be gone into 
here, for this knowledge is general. The so-called ‘‘elimination diets’’ have been 
disappointing largely because of their hit-and-miss character. It is too indefinite. 
I should like to again emphasize my use of the ‘‘ Allergenically Denatured Diet.’’ 
In this diet a therapeutic approach is at once simplified, for no matter what the 
sensitivities may be, the child can be placed on it, and the problem of food is 
minimized. The tests can be proceeded with and all other factors thoroughly 
studied, but the food phase can remain status quo. Once having used this pro- 
cedure, you will know what I mean. 

Take for example an infantile eczema case. The baby is placed on an aller- 
genically denatured diet. The skin is carefully treated, locally, and all other fac- 
tors as contactants are checked up, the child’s metabolic state, ete. But during 


this entire period, long before tests are done, there is a feeling of security that 
at least the food phase is taken care of. You do not try milk elimination first, 
then egg, then wheat, but at once eliminate all the offending elements in these 
foods and rest assured that at least no more worry need be expended on the food. 
This of course does not mean that tests should not be done. The positive reactors 
should be searched for, and, when discovered, only those foods to which the patient 
is sensitive should be given in an allergenically denatured form and the remaining 


foods in the forms naturally consumed. 

Throughout the period when these foods are given in a denatured form, at least 
50 to 100 mg. of ascorbie acid daily must be prescribed. 

The food problem then resolves itself into a building up of tolerance by intro- 
ducing small amounts of the offending food. 


Remarks on Specific Treatment, Skin Tests, Tolerance 
F. M. Rackemann, Boston, Mass. 


Skin tests are made in various ways, but to mean anything the contrast between 
positive and negative reactions must be clear and distinct, easily demonstrable to 
the skeptical students. For routine work, the scratch method using dry powder 
is best. But sometimes a patient will show no reaction by scratch test and the 
history can be confirmed only when the intracutaneous method is applied. This 
intracutaneous method is so delicate that reactions are sometimes obtained, even 
when the pollen is diluted to one part in a million. Consequently chemical clean- 
liness becomes of almost greater importance than bacteriologic cleanliness. To 
bring this about, it is best to use separate, all-glass syringes for each test substance. 

Discrepancies between skin tests and history are common. Positive tests without 
symptoms to go with them are easy to explain, for most of them represent past 
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history. The patient used to be sensitive but now his hay fever has gone or he 
can take eggs with impunity and yet the skin tests to pollens or perhaps to eggs 
persist as a last remnant of his former trouble. Another cause of positive reactions 
is the fact that certain test substances (house dust is a common example) may cause 
non-specific or irritating reactions even in normal persons. When the symptoms 
are positive and the tests are negative, despite our delicate methods, the explana- 
tion is not so easy; but in a few cases one can demonstrate that sensitiveness of 
the nose and bronchi appears first and before the sensitiveness of the skin. When 
tested later, in months or years, the positive reactions will appear. When the his- 
tory and the tests do not agree, the history is almost always more important. 

For treatment, elimination is always the best method. Dogs and cats, feathers 
and kapok can usually be taken away, but sometimes an attempt at treatment 
becomes necessary and in the case of pollens, it is of proved value. 

The measure of tolerance is important in treatment and there are four measures: 
(1) the severity of symptoms; (2) the size of the skin test; (3) the response to 
subeutaneous doses of increasing size; and (4) the level at which general constitu- 
tional reactions occur. In most cases the four measures go together, but there are 
often wide discrepancies between them. Mild symptoms may yet show large re- 
actions. Small skin tests may be observed in a patient who later will react violently 
to the subcutaneous doses. So far none of these measures, except possibly the 
last, is really accurate. Constitutional reactions are often severe. Deaths have 
been recorded. One must recognize their danger and try hard to avoid them. 
Whether the level at which they occur is fixed for each individual patient or varies 
within certain limits is an interesting problem now being studied. It looks as 
though this study might help to provide a short cut in the technique of specific 
therapy. The mechanism of specific treatment is so far unknown. Dr. Cooke 
has postulated the development of a ‘‘blocking antibody,’’ but unfortunately this 
does not develop in every case and the amount is not proportional to the degree 
of relief from treatment. We need a better measure, and until it is found, it 
will always be difficult to define the proper technique in treatment. It is easy to 
talk about sizes of doses, number of doses, intervals between doses and maximum 
doses, as well as about preseasonal, coseasonal, and perennial treatment, but on 
each point workers in this field disagree because none of them really understands 
what he is trying to do. 

The best we can say is that each year an increasing number of patients returns 
to our clinies to ‘‘come and get it’’ again. 


Nonspecific Therapy Other Than Symptomatic Treatment 
Henry N. Pratt, Boston, Mass. 


Treatment of the attack of asthma has purposely been omitted because it has 
been discussed so completely in the past. However, there are a few problems re- 
lated to the nonspecific therapy of the atopie child which deserve discussion. 

The first problem is focal infection, primarily in the tonsils and sinuses. This 
has already been discussed under the role of infection in respiratory allergies, but 
may be re-emphasized here. If the usual indications for a tonsillectomy are present, 
the tonsils should be removed, but this does not affect the underlying atopic con- 
stitution. The parents should not be allowed to believe that the operation will re- 
lieve or cure the asthma. In so far as the operation reduces the number of respira- 
tory infections, it may occasionally reduce the number of attacks, but usually the 
results of the operation are very disappointing. 

Essentially the same may be said of adenoidectomies. One must be careful to 
differentiate between nasal obstruction due to hypertrophied turbinates and hyper- 
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trophied adenoid tissue. Since allergic children tend to grow excess amounts of 
lymphoid tissue, the adenoid occasionally must be removed for anatomic reasons. 


A thickened mucous membrane lining the sinuses frequently accompanies vaso- 
motor rhinitis and asthma. This hypertrophied membrane is part and parcel of the 
disease and not the cause. Such sinuses should be left strictly alone unless they 
contain demonstrable pus, in which case surgical drainage may occasionally be 
necessary. 

Bacterial vaccines are frequently employed in those children thought to have 
asthma associated with infection. There is fairly general agreement that both 
autogenous and stock vaccines may be considered as nonspecific shock therapy. 
They are helpful only in occasional patients where infection is particularly trouble- 
some as an exciting factor to asthma. 

The nutritional status of atopic children is often poor. This is a result of the 
disease, and the nutrition will not be improved until the allergy is controlled or 
the child spontaneously outgrows his sensitivities. The constant irritation of stuffy 
nose, cough, or wheeze produced by specific inhalants reduces the appetite. These 
must be controlled. The elimination of foods to which a child may have a mild 
gastrointestinal or respiratory sensitivity often results in a striking improvement 
in appetite, and consequently in nutrition. It is hardly necessary to point out to 
a group of pediatricians the importance of maintaining a well-balanced diet. This 
is especially true when trial or elimination diets are being used for diagnosis or 
therapy. Frank vitamin deficiencies are rare but are occasionally seen. 

Among the nonspecific factors which act as trigger mechanisms in producing 
the asthmatic seizure, fatigue is important. Atopic children tend to be high strung, 
nervous, extraordinarily energetic, and active. Therefore they require a great deal 
of rest. An hour and one-half rest period after the noon meal is often very help- 
ful. Under these circumstances, of course, the child must be excused from the 
afternoon session of school, but since most allergic youngsters do well in their 
school work, they seldom drop behind. 

Other nonspecific excitants are city smokes, exhaust fumes, strong perfumes, 
the odor of fresh paint, soap flakes, and train smoke. A bronchial mucosa con- 
ditioned by specific allergens to react by edema and bronchial spasm will often 
react similarly to these nonspecific irritants. Obviously they should be avoided as 
far as possible. 

The conditioned mucosa will also occasionally react to psychic stimuli. There 
is usually an underlying allergic factor with the psychic response acting as a trigger 
mechanism. This is particularly apt to be true in the only child who has been 
overprotected by his parents because of his illness. Personally I would much prefer 
to see the child with occasional mild asthmatic attacks than the same child free 
from asthma but a pampered invalid. Except in asthma of extreme severity, over- 
protection must be carefully avoided. 

Endocrine abnormalities are rarely discovered in allergic children. However 
an occasional child will show a low basal metabolic rate, in which case small doses 
of thyroid are advisable. Adrenal cortex hormone has been recommended for the 
undernourished, thin, allergic youngster, but it is doubtful whether it is beneficial 
in many instances. 

During the past year histaminase has been urged upon us by the commercial 
interests. I think it can be said unequivocally that histaminase is of no benefit 
in the respiratory allergies of childhood. Occasional cases of urticaria, angioneu- 
rotie edema, and physical allergy are benefited by histaminase, but this is not 
a cure-all in these diseases. The drug may be said still to be in the experimental 
state. Potassium chloride has, been urged upon us. In the hands of adequate men 
it has proved useless. A diet low in sodium chloride has been recommended. There 
is no question but what the sodium chloride balance is disturbed in asthmatic 
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paroxysms, but as yet there is no practical application of the fact. The role of 
sodium chloride is still in the investigative stage. Bronchoscopy, both as a diag- 
nostic and therapeutic procedure, has been used. My own experience with this is 
negligible. 
DISCUSSION 
DR. G. W. ESTY, WesTFIELD, N. J.—May not the skin test in eczema be con- 
sidered as an acute reaction, and if so is it logically of importance in a chronic 


disease ? 


DR. J. A. JONES, SwarTHMoRE, Pa.—What is the value of the skin test in early 


eczema? 


CHAIRMAN WALZER.—Chronicity does not influence the occurrence or value 
of a positive or negative skin test. After the skin is much involved by eczema, 
it is better to do passive transfers (though direct testing is valuable) because 
under such circumstances the remaining skin cannot be considered normal for 
testing. In passive transfer one has an advantage over direct testing because of 
the control tests. Further, stronger allergens may be used than in routine direct 
testing. 

DR. PRATT.—Can you get a positive passive transfer reaction when the direct 


skin test is negative? 


CHAIRMAN WALZER.—This may happen. 

DR. L. W. HILL, Boston.—If the protein is not absorbed intact, the skin test 
is not important at all. Some foods are more easily absorbed by infants, as milk 
and wheat, than by adults. The vast majority of positive food tests in older chil- 


dren with asthma are not significant. 


CHAIRMAN WALZER.—Have any of the members present ever observed a 


generalized reaction to a seratch test? 


DR. A. S. BROWN, WATERBURY, CONN., reported a generalized reaction follow- 


ing a serutch test with pollen. 


DR. E. A. SOCOLA, New ORLEANS, reported a generalized reaction in a case of 
urticaria following a scratch test with chocolate. 


DR. J. FRIES, New York City, reported a generalized reaction following a 
seratch test with Brazil nut. 


CHAIRMAN WALZER.—Generalized reactions to drugs may occur even when 
the scratch tests are negative. Generalized reactions may occur when scratch tests 
are done with drugs. Some believe that if all the scratch tests are negative any 
number of intradermal tests may be done with safety. This is by no means true 
and no more than fifteen to twenty intradermal tests should be done at one time. 


DR. J. C. WILCOX, Pomona, CALIF.—There are hundreds of tests. Which should 


you choose for completeness? 


DR. TUFT.—It is unnecessary to test the child with every conceivable allergen. 
The most necessary allergens will be indicated by a carefully taken history. 


DR. H. RASKOFF, BrooKLyN.—Will you tell us the value of skin tests with food 
in infancy? : 
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DR. RATNER.—They are invaluable. The scratch test is especially good in 
eczema. Negative tests do not rule out the allergic factor. The following should 
be particularly tested, especially in intervals free from eczema: whole milk, lacto- 
globulin, lactalbumin, casein, and beef serum. Intracutaneous testing will give 
more positive results than scratch testing. 


DR. LOWENBURG.—Would you use group testing? 


CHAIRMAN WALZER.—I prefer individual to group tests, if possible, espe- 
cially to make a specific diagnosis. However, if one member of a group is found 
to be positive, it is unnecessary to test any of the remaining members of that 
group as they are automatically to be eliminated. For example, if string bean 
is positive, all beans should be avoided. If the allergist has not been able to make 
a diagnosis with one hundred tests, he will not make it with five hundred. 


DR. W. J. SCOTT, Grosse Pornre Farms, Micu.—What is the best time for 
reading tests? What is the significance of the delayed reacticns? 


CHAIRMAN WALZER.—Intradermal tests should be read in fifteen to twenty 
minutes and scratch tests in twenty minutes. The significance of delayed reactions 
to nonbacterial antigens is not known. 


DR. TUFT.—I feel that reactions occurring up to twenty-four hours after the 
test should be considered important until proved otherwise. 


DR. L. H. MUSE, ATLANTA.—How long will the skin give a positive reaction 
after this has once appeared? 


DR. TUFT.—The ability to give a positive reaction may persist indefinitely. 


DR. LOWENBURG.—Is there any change in the skin reactions during an at- 
tack? 


DR. TUFT.—Usually not unless medication is used. Testing should not be done 
during an acute attack. 


DR. WILCOX.—How does one guard against defective extracts? 
DR. TUFT.—We test all new extracts first before they are used. 


DR. J. J. GLOBOFF, Lovisvitte.—Is skin testing contraindicated under 4 
months of age? 


DR. TUFT.—No. 
DR. B. FEIN, Newark.—Is it wise to test for known sensitivity? 
DR. TUFT.—Only for confirmation. 


CHAIRMAN WALZER.—As a rule one should avoid testing for known sensi- 
tivity as this may cause trouble. When testing under such circumstances the test- 
ing material should be diluted. 


DR. M. LEWISON, Cuicaco.—What part of the body is best for testing? 


DR. TUFT.—The back for seratch tests. Only the arm should be used for 
intradermal testing so that a tourniquet may be applied to prevent further absorp- 


tion in the presence of severe constitutional reactions. 
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DR. WILCOX.—May hay fever result from ingestion? 
CHAIRMAN WALZER.—It may be made worse, but not by the ingestion of 
pollens. 


DR. FEIN.—How do you explain negative tests in the presence of hay fever? 
DR. DONNALLY.—Negative tests are rare with pollens in hay fever. 
CHAIRMAN WALZER.—Are they completely negative with the strongest tests? 
DR, DONNALLY.—They will usually show irritative reactions. 


CHAIRMAN WALZER.—These should be considered positive reactions. There 
are no really negative tests in the presence of hay fever on passive transfer. 

DR. G. M. CLINE, BLoomIneton, ILu.—Ophthalmie tests with dry pollen always 
give positive reactions in pollinosis, 


CHAIRMAN WALZER.—The skin is most sensitive with intracutaneous test- 
\ daily pollen count is necessary for the successful treatment of pollinosis. 


Pe 
ing. 


The counts reported in newspapers are not necessarily reliable. 

DR. B. B. BREESE, Jr., Rochester, N. ¥Y.—Are symptoms of hay fever worse 
during damp weather? 

DR. DONNALLY.—Damp weather tends to increase nasal allergy. 


DR. PRATT, DR. A. C. RAMBAR (Cuicaco), and DR. L. S. ROBINS (Cuicaco) 
commented upon the unfavorable effect which changes in meteorlogie conditions 
may have upon hay fever. 

DR. LOWENBURG.—It has been shown that a draft on the back will lower the 


temperature of the nasopharyngeal mucosa, 


DR. B. FEINBERG, Provipence, R, I.—Why do hay fever and other allergic 


conditions seem more prevalent now than twenty-five years ago? 


CHAIRMAN RACKEMANN.—We are more conscious of the condition now and 


we make earlier diagnoses. 


DR. RATNER.—We also have more bizarre foods than formerly. The wealthy 


English, for example, are more prone to have allergic diseases than the poor be- 
cause of the greater variety of food of the wealthier classes. Another reason why 
hay fever and asthma are more common today than formerly is that with the increase 
At one time the 


of cultivated land ragweed is more common than it used to be. 
White Mountains were free of ragweed and we could send our patients there, but 
now, due to the building up of this part of the country, hay fever may be almost 


as prevalent there as elsewhere. 


DR. GLASER.—Another probable factor for the apparent increase in pollenosis 
is the widespread use of the automobile which has developed in the past two or 
three decades. A family drive of a hundred miles or more on a Sunday after- 
noon is not uncommon, and the exposure of motorists to pollen on such a drive 


is tremendous as compared with the old horse and buggy days. 
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DR. PRATT.—It is interesting that considering how plentiful pine pollen is 
there is but one reported case of sensitivity to this substance. This suggests that 
possibly in the course of time mankind has developed complete protection against 
this substance. I should like to ask if hay fever ever occurs under 1 year of age. 


DR. CONNALLY.—I have not seen hay fever at that age. 


DR. GLASER.—The youngest case I have ever seen was 6 months of age. Treat- 
ment was not started until symptoms recurred the following year with increasing 
severity. Dr. Kahn* of San Antonio, Texas, mentions five infants who, according 


to the mother’s stories, had hay fever practically since birth. 


DR. PRATT.—How early should one start the treatment of hay fever in chil- 
dren? I usually wait two or three years. 


DR. TUFT.—Hay fever should be treated as soon as it is postively diagnosed. 


DR. FRIES.—Occasionally it is necessary to make a differential diagnosis be- 
tween early pollenosis and pink eye. Sometimes, also, a child may have symptoms 
of pollenosis because of swimming in chlorinated water. The presence of eosino- 
philes in nasal smears is pathognomonic but is a late sign and the diagnosis is 
already easy. 


DR. H. F. JACKSON, N. Y.—Please discuss the treatment of a child who is 
sensitive to ragweed but is without symptoms. 


DR. PRATT.—Why treat him? 


CHAIRMAN RACKEMANN.—Such a patient may go through life without 
symptoms. Unnecessary treatment at this time may possibly increase future symp- 
toms. 


DR. M. A. PERLSTEIN, Cutcaco.—Should hay fever be treated if the patient 
has only minor symptoms? 


DR. RATNER.—That is an important question. Do not start treating a mild 
ease but observe the following season and note his progress. Try putting him in 
a pollen-free environment. By treatment you may easily make him worse. 


DR. J. D. STURGEON, JR., Uniontown, Pa.—How long should treatments for 
hay fever be continued? 


DR. TUFT.—Until complete remission has occurred for one year. Skin tests 
are not a criteria. The patient should then be tested by the instillation of the 
pollen into the nose. If no symptoms appear, he may be discharged. I do not 
retest a patient.each year while undergoing treatment if his progress is satisfactory, 
unless he is taking preseasonal and not perennial treatments. Also, if a child reacts 
to pollen, even though he does not have pollenosis, and he is receiving treatment 
by injection for any other allergic condition, I also treat him with pollen as a 
prophylactic measure. 


DR. GLASER.—I started employing this same prophylactic measure some years 


ago when I observed how often allergic children, who reacted to pollen, even though 


*Kahn, I. S.: South. M. J. 21: 559, 1928. 
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they had no pollenosis, eventually developed hay fever. With such treatment the 


onset of pollenosis may be delayed and the disease otherwise mitigated, if not alto- 


gether prevented. 


DR. M. K. WYLDER, ALsveverque.—I agree with D.. Tuft as regards the 
duration of treatment and have myself been taking treatment with cottonwood 
pollen for twenty years. I also agree with Dr. Tuft and Dr. Glaser regarding 


their prophylactic measures. 


DR. RATNER.—I usually treat four or five years and then try the effect of 


stopping therapy. 


DR. PRATT.—The patient usually stops treatments himself. It really depends 


upon how well he is doing and also on his growth and general health. 


DR. G. F. WEINFELD, HIGHLAND ParK.—Do children ever spontaneously de- 


sensitize themselves? 
DR. TUFT.—This happens but is not too common. 


DR. FRIES.—Is it not true that a child may require a dose of pollen equal 
or larger than that of an adult and that generalized reactions to pollen are less 


likely to occur in childhood? 
DR. TUFT.—Yes, to both questions. 


DR. M. S. MORSE, Enpicort, N. Y.—What do you do about dosage in ade- 


quately treated patients with aggravated symptoms? 


DR, TUFT.—Increase slightly very cautiously or keep it at the same level. 


much of an increase may be dangerous. 
DR. MUSE.—Does top dosage hold the same from year to year? 
DR. DONNALLY.—It varies somewhat but in general is fairly constant. 
DR. BREESE.—Do you have to reach top dosage? 
DR. TUFT.—Get the patient as high as you can. 
DR. MORSE.—Is perennial or preseason treatment better? 


DR. TUFT.—Perennial treatment is better. Preseasonal is better than co- 


seasonal. 


DR. PRATT.—Each patient must be individualized. No drug manufacturing 
company and no allergist can foretell a correct dosage schedule for a patient who 
has never been treated before. Each patient is a rule unto himself. An optimum 
which gives relief may vary ten thousand times from one patient to another. Dr. 
Rackemann’s levels of tolerance must be borne constantly in mind in the course 


of treatment. 


DR. JEANETTE HORK, Cuicaco.—Is tonsillectomy a cause of onset of hay 


fever symptoms? 
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DR. DONNALLY.—It may be a contributing cause. 
DR. TUFT.—Tonsillectomy may hasten the onset by a few years. 


CHAIRMAN WALZER.—Tonsillectomy should not be done just before or dur- 


ing the hay fever season. 


DR. PRATT.—Tonsils and adenoids should be removed only if indicated, and 


only after serious consideration. Removal will not cure asthma. Frequently en- 


larged turbinates instead of adenoids cause nasal blocking. The mucous membranes 
of the sinuses, also, may become swollen and give a false impression on the x-ray 


films. 
/ 


CHAIRMAN WALZER.—I wonder if patients with hay fever are sufficiently 
impressed with the necessity for taking treatments regardless of results as con- 
cerns the hay fever symptoms. This is the best weapon we have to combat the 
development of pollen asthma, and this is especially true in children. The com- 
monest cause of failure in the treatment of hay fever besides improper use of 
pollen solutions is errors of diet. Certain ingestants may contribute to failure. 
The most common of these are aleohol, corn, cherries, and chocolate. This is true 


whether or not the patients react to these substances by skin test. 


DR. PRATT.—I have never found a patient who was unable to tolerate a food 
during the pollen season who could take the food without trouble at other times 


of the year. 


CHAIRMAN WALZER described several cases where patients could take cer- 
tain foods outside the pollen season but could not do so during the season because 
their pollenosis was made worse thereby. 

DR. FEIN.—Is diet used in the treatment of hay fever? 


CHAIRMAN WALZER.—Only as just mentioned. 


DR. J. B. GRIGGS, HArtrorp, CONN.—Are the symptoms of pollenosis worse in 
neurotic children? 


DR. DONNALLY.—Perhaps. 


CHAIRMAN WALZER.—Has anyone been impressed with nonspecific factors 
in the treatment of pollenosis—strong odors, as fresh paint or freshly cut flowers? 


DR. TUFT.—These are very important in pollenosis because the congested mucous 
membranes are so sensitive. 


DR. CLINE.—Feather pillows are the biggest offenders in my experience. I 
also use dust. Pyrethrum and animal danders are also important nonspecific factors. 


DR. HORK.—The restriction bf physical activity is beneficial. 


DR. DONNALLY.—Swimming especially aggravates pollenosis. Salt water is 
not as bad in this respect as fresh. 


DR. RUSSELL.—How about the pollen of aquatic plants? 
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CHAIRMAN ~ ‘ALZER.—The active principle must be water soluble. 


DR. RUSSELL.—This season the addition of mold extracts to the usual treat- 


ment was beneficial because of the high mold counts. 


DR. PRATT.—Mold sensitivity concurrent with pollen sensitivity is of consider- 
able importance. Twenty-five per cent of season sufferers have reagins to molds in 
the blood stream; 10 per cent are clinically sensitive. Winter sensitivity to molds 
is uncommon. Next to alternaria, hormodendrum is of the most importance. 


DR. DONNALLY.—My patients usually are tested with eighteen different kinds 
of molds. 


CHAIRMAN RACKEMANN.—Kapok, or silk floss, is frequently substituted for 
feathers and due to mold forming in it after it gets old it may cause allergy and 
may be worse than feathers. Instead of using kapok, use a hair pillow and mat- 
tress. Sponge rubber pillows and mattresses are very good. Rubber covers are 


cheaper and may be carried while traveling. 


DR. HILL.—The child with the continuously running nose which may be of 
allergie or infectious origin is fairly common in pediatric practice. Nasal smears 
for eosinophiles do not seem to be of great value in diagnosis, and we do not seem 


to be able to help these children very much. 


DR. DONNALLY.—In the infectious conditions I have used 5 per cent sulfa- 
thiazole intranasally with considerable benefit. 


DR. GLASER.—The cases Dr. Hill described present the allergist with the op- 
portunity of doing some of his finest work. These children represent an inter- 
mediate stage in the natural history of allergic disease between eczema and pol- 
lenosis or bronchial asthma. It is difficult to confirm the diagnosis by smears of 
the nasal secretion because children do not tolerate the nasal swabs well and the 
lachrymation caused by the swabs is drained through the nasolachrymal ducts and 
washes the cells away. Because of this we are experimenting with swabs on flexible 
wires introduced through the nose into the posterior pharynx. However, this is 
very disagreeable to the child and is seldom necessary as the clinical diagnosis 
is usually easy. Most of these children respond to measures indicated by allergic 
study. They usually require house dust injections, and vaccines, properly admin- 
istered, are of very great benefit. Local treatment into the nose with 1 or 1% 
per cent ephedrine sulfate nose drops in an isotonic aqueous solution and, in in- 
fants, the use of an ear syringe for cleaning the nose by suction as described 


by Landau* is of the greatest help. 


DR. DOROTHY M. LANG, Wurre Ptarins, N, Y.—In the treatment of allergic 
conditions in infants, is it important to stop baby foods which contain mixtures? 


DR, RATNER.—That depends upon the food. Pablum is denatured and non- 
allergenic. Many prepared cereals are allergenic, as Cerevim, Gerber’s, Cream of 
Wheat and Heinz. Homogenized, certified, and all raw milks are allergenic. To 
be nonallergenic a food must have been properly heated in the presence of mois- 
ture. 


*Am. J. Dis. Child. 60: 635, 1940. 
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The following list of foods will be found most helpful in the preparation of 
the allergenically denatured diet: 


Freshly heated evaporated milk Cane sugar 

Freshly heated SMA. Thin melba toast 

Milk boiled for several hours Precooked wheat 

Freshly heated acidified evaporated milk Prolonged cooked cereal 

Thoroughly cooked beef and other meats Spaghetti and macaroni cooked 

Beef broths and other meat broths and- Multiple precooked dry cereal (Pablum, 
soups precooked corn cereals, popcorn) 

Egg boiled for thirty minutes Precooked rice cereals 

Dextri-Maltose Thoroughly cooked fruits, jams, jellies 

Corn syrup Thoroughly cooked vegetables 


DR. J. H. LEWIS, WyYANpbotre, Micu.—Did you ever see renal colic due to 
food allergy? 


DR. RATNER.—No. 


DR. W. 8S. NOLTING, Derrorr.—Would you exclude meats from your non- 
allergic diet? 


DR, RATNER.—No, just the broths. Boil the meats and avoid roast meat. 
DR. PERLSTEIN.—Is boiling milk sufficient to clear up all milk allergy? 


DR. RATNER.—About 90 per cent of cases of milk allergy respond to the boil- 
ing of milk. Boiled evaporated milk is superior to evaporated milk which is not 
boiled. 


DR. GLASER.—Will you be kind enough to. say something about the use of 
syrup of ipecac? 


DR. RATNER.—I consider syrup of ipecac a most valuable therapeutic aid. The 
dose is in proportion to the age. An average child of 4 or 5 years of age may 
be given 1 to 2 teaspoonfuls of the syrup of ipecac, or more, in warm water to 
make the child vomit. This is of great importance, for during the retching period 
a reverse peristalsis of the trachea, so-called ‘‘ tracheal vomiting,’’ may be set into 
motion and thus a plug of mucus may be released and the patient will snap right 
out of the severe asthmatic attack. If the first dose of ipecac is not effective, it 
is wise to repeat it. There is probably no more dramatic therapy outside of adrena- 
lin. When one realizes that adrenalin is not effective in the particular case being 
treated and in which plugging of the bronchi is the main cause of the prolonged 
attack (as opposed to the spasmodie bronchiolar spasm which clears up with 
adrenalin), give ipecac. Forceful vomiting with a release of the plugs is followed 
by relief so speedy that the result is at times truly dramatic. 


Following this discussion Dr, Ratner showed lantern slides illustrating complete 
and rapid relief of a collapsed lobe of a lung of a child with asthma following 
the use of syrup of ipecac. 


DR. FRIES.—I should like to mention that benzedrine sulfate used in 5 mg. 
doses every two to three hours is the best antispasmodic there is for abdominal 
pain due to food allergy. For a child of 10 or 12 years a 10 mg. dose is used. 


DR. RATNER.—Does this interfere with the child’s sleep? 
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DR. FRIES.—No, because they usually cannot sleep anyway, due to pain. I 
should like to mention neurologic reactions due to food allergy as convulsions. One 
youngster had convulsions due to egg, another to fish, and a third to milk. These 
youngsters may not react on skin testing. 


DR. J. H. GARTHE, RocxrorD, ILL.—Is allergic bronchitis increased after a 
tonsillectomy? 


DR. PRATT.—This may happen. 


DR. GRIGGS.—Do you treat mild allergic symptoms -without a family history 
of allergy? 


DR. PRATT.—If you do treat such a ease the results are usually very poor. 
It may be not a true allergy. If it is real allergy, treat him. Make your diag- 
nosis by history, the general appearance of the child, blood eosinophiles, mucous 
smear examination for eosinophiles, ete. If a definite diagnosis is made, testing 
is indicated. In this connection it may be stated that a great deal may be done 
to prevent allergic manifestations in children of highly allergie families. Minimiz- 
ing household dust, the avoidance of domestic animals, and particular care as to 
the dust-producing qualities of the child’s bedroom all may help to offset the early 


development of respiratory allergy. 


DR. LOWENBURG.—Is calcium of any benefit in the treatment of serum sick- 


ness? 


DR, TUFT.—No. 


DR. GRIGGS.—If a patient reacts to horse dander will he necessarily give a 


positive reaction to horse serum? 
DR. TUFT.—This is not necessarily true. 
DR. GRIGGS.—Can you depend upon anesthesia to prevent allergic reactions? 
DR. TUFT.—No. 
DR. 8. S. CHIPMAN, NorwaLk, Conn.—How about adrenalin intravenously? 


DR. TUFT.—Do not depend upon it. If the patient is sensitive to serum do 


not give it intravenously, 


CHAIRMAN WALZER.—In atopic individuals it is a good thing not to give 
horse serum intravenously. The biggest red flag against the administration of 
horse serum is a positive ophthalmic test. 


DR. BREESE.—Can an infant under 6 months of age be serum sensitive? 
DR. TUFT.—I do not recall having given serum to infants so young. It should 
be theoretically possible for them to have serum reactions as an infant may be 


sensitized in utero. 


DR, CLINE.—Should blood transfusions be given to babies from relatives who 
have hay fever? 
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DR. TUFT.—I am opposed to this procedure. 


DR. J. M. ULRICH, Akron, On10.—If a patient is sensitive to tetanus anti- 
serum should he be immunized with toxoid? 


DR. TUFT.—Yes. 
DR. BREESE.—How long after food ingestion may sensitivity appear? 


DR. TUFT.—For a very variable period; commonly, however, not long after 
the time of ingestion. 


CHAIRMAN WALZER.—Do not try to desensitize against foods by injection. 
Do it orally. The child tends to loose food sensitivity spontaneously. 


DR. RAMBAR.—Some vaccines used for the prophylaxis of whooping cough 
contain sheep blood. Is there much chance of sensitizing patients to lamb by the 
use of such vaccines. 


DR. TUFT.—There is practically no danger. 


DR. BATELL, Forest HILLS, N. Y.—Does diphtheria toxoid ever cause trouble 
in allergic children? 


CHAIRMAN WALZER.—Toxoid may rarely precipitate an asthmatic attack. 


DR. JOHANNA HEUMANN, Cuicaco,—Is there any danger connected with the 
use of diphtheria toxoid in children? 


DR. TUFT.—There is practically no danger. 


DR. ROBINS.—Is there any time limit after the administration of a foreign 


protein beyond which fatal results are not common? 


CHAIRMAN WALZER.—About one hour. 





News and Notes 


Dr. W. Myers Hunter of Charlotte, N. C., died Aug. 4, 1941, and Dr. Merle 
Pierson of Detroit, Mich., died Dee. 20, 1941. 





Dr. Stuart W. Adler of Sante Fe, N. M., addressed the State Congress of the 
Parent-Teachers Association on the subject of nutrition, immunization, the impor- 
tance of preschool examinations and corrective measures made before the child 


enters school. 





Dr. Meldrum K. Wylder of Albuquerque, N. M., has been elected President of 
the State Board of Public Health, with Dr. Adler in charge of Maternal Health 
and Child Welfare work for the State. 





The scenario for the motion picture entitled ‘‘ Emotional Growth During the First 
Two Years’’ is nearly complete. A copy will be sent to any member of the Academy 
who is interested if he will notify the Seeretary of the Academy or the Chairman of 


the Mental Health Committee. 


The following were certified by the American Board of Pediatrics at the exami- 
nation in Philadelphia, March 30 and 31, 1942. 


Alfred Lawrence Abrams, Station Hospital No. 1, Fort Bragg, N. C. 

Rachel Ash, 5636 Pine St., Philadelphia, Pa. 

Janet Sterling Baldwin, 1046 Madison Ave., New York, N. Y. 

Adolph F. Bien, 46-01 43rd Ave., Long Island, N. Y. 

Otto Emile Billo, 108 E, 68th St., New York, N. Y. 

William R. Britton, 4 Catoma St., Montgomery, Ala. 

Joseph M. Cordi, 1013 North Calvert St., Baltimore, Md. 

Harold L. Davis, 178 W. State St., Trenton, N. J. 

Edward P. Duffy, Jr., 330 Washington Ave., Belleville, N. J. 

William Hadley Faulkner, 1122 Cedar St., Nashville, Tenn. 

Nathaniel Gildersleeve, Philadelphia Hospital for Contagious Diseases, 
Philadelphia, Pa. 

Mildred G. Gregory, 64 N. 9th St., Newark, N. J. 

Joseph Nadell Grossman, 5127 N. Broad St., Philadelphia, Pa. 

Walter Harris, 111-14 76th Ave., Forest Hills, N. Y. 

Bernhard Henry Hartman, 176 Woodfin St., Asheville, N. C. 

William Alderman Jaquette, Jr., Chester Rd. & Harvard Ave., Swarthmore, Pa. 

Morris N. Josell, 838 St. Marks Ave., Brooklyn, N. Y. 

Sidney A. Kauffman, 640 Bankers Trust Bldg., Indianapolis, Ind. 

Norman Kendall, 3401 N. Broad St., Philadelphia, Pa. 

Anna Place Klemmer, 439 N. Duke St., Lancaster, Pa. 

Anna Maria Kulka, 784 Park Ave., New York, N. Y. 

Joseph H, Lapin, 1882 Grand Coneourse, Bronx, N. Y. 

Samuel K. Levy, 1694 Nostrand Ave., Brooklyn, N. Y. 

George Samuel Meister, 669 Van Siclen Ave., Brooklyn, N. Y. 
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Jeannette Munro, 2 Queenston PI., Princeton, N. J. 

Emelie Munson Perkins, 122 West St., Rutland, Vt. 

William Carey Rivenbark, 3503 Prytania St., New Orleans, La. 
Benjamin R. Roman, 18 West 82nd St., New York, N. Y. 
Eugene F. Rooney, 30 East 40th St., New York, N. Y. 

Edward A. Saltzman, 290 New York Ave., Brooklyn, N. Y. 
Mario V. Scandiffio, 1328 Eye Street, N. W., Washington, D. C. 
George J. Scovner, 6701 19th Ave., Brooklyn, N. Y. 

Fred R. Shechter, 5365 Diamond St., Philadelphia, Pa. 

John Judd Shields, 7500 Brookfield Rd., Oak Lane, Philadelphia, Pa. 
Saul Starr, 1822 Avenue H, Brooklyn, N. Y. 

Maxwell Stillerman, 21 Barstow Rd., Great Neck, N. Y. 
Abraham B. Susman, 320 West End Ave., New York, N. Y. 
John Calvin Traugh, 44 Haverford Rd., Overbrook Hills, Pa. 
Isidore Uviller, 1745 President St., Brooklyn, N. Y. 

Mortimer Wolf Weber, 3 East 74th St., New York, N. Y. 
Irving Weinstock, 119-16 Rockaway Beach Blvd., Rockaway Park, N. Y. 
Gibson Jackson Wells, 100 East 20th St., Baltimore, Md. 
George M. Wheatley, 1 Madison Ave., New York, N. Y. 

T. Irvin Willingham, 56 Fifth St., N.E., Atlanta, Ga. 

Blandina Worcester, 14 E. 90th St., New York, N. Y. 

Murray Woronoff, 120 Main St., Keyport, N. J. 

Harry Zuckerman, 155 W. 20th St., New York, N. Y. 


The following were certified by the American Board of Pediatrics at the exami- 
nation in Los Angeles, April 21 and 22, 1942. 


Wm. Thomas Auld, 242 N. Sutter St., Stockton, Calif. 

S. Gorham Babson, Medical Arts Building, Portland, Ore. 

George Bates, 490 Post St., San Francisco, Calif. 

Gaston James Daus, 429 N. Orange St., Glendale, Calif. 

Harold C. Bernstein, 3875 Wilshire Blvd., Los Angeles, Calif. 

Donald J. Bourg, Wasco County Health Unit, The Dalles, Ore. 

James Willoughby Burton, 312 N. Boyle Ave., Los Angeles, Calif. 

Rea Forry Chittenden, 4222 Lankershim Blvd., North Hollywood, Calif. 
Lewis Duncan Clark, University of Oregon Medical School, Portland, Ore. 
Joseph H. Davis, 2000 Van Ness Ave., San Francisco, Calif. 

Stella K. Davis, 1616 N. Broadway, Santa Ana, Calif. 

George D. Doroshow, 3875 Wilshire Blvd., Los Angeles, Calif. 

Frederick Henry Fehlmann, 420 Walnut St., San Diego, Calif. 

Don W. Freeman, 112 N. Burnett St., Denison, Texas. 

Donald L. Gillespie, 9 West Granite St., Butte, Mont. 

A. Arthur Gilman, 2000 Van Ness Ave., San Francisco, Calif. 

Alvin H. Jacobs, 2590 Sacramento St., San Francisco, Calif. 

Percy Hall Jennings, Jr., 2580 Bancroft Way, Berkeley, Calif. 

T. Jean Lovett Jennings, 2580 Bancroft Way, Berkeley, Calif. 

Herbert D. Krieger, 9615 Brighton Way, Beverly Hills, Calif. 

Charles Wendell Leach, 2000 Van Ness Ave., San Francisco, Calif. 

Robert 8S. McKean, 105 N. 8th St., Boise, Idaho. 

Clement Joseph Molony, 3780 Wilshire Blvd., Los Angeles, Calif. 

John Morgan Moore, 384 Post St., San Francisco, Calif. 

Elizabeth A. Murphy, 2245 Post St., San Francisco, Calif. 

Thelma Perozzi, 911 Chapala St., Santa Barbara, Calif. 

Wendell M. Redfern, 102 N. Brand Blvd., Glendale, Calif. 

Gordon Lewis Richardson, 5000 Lankershim Blvd., North Hollywood, Calif. 
Ina M. Richter, 22A W. Micheltorena St., Santa Barbara, Calif. 
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Harold Ewart Roe, 9th Corps Area Headquarters, Fort Douglas, Utah. 
Orlindo, L. Ross, 9 Exchange Place, Salt Lake City, Utah. 

Kermit J. Ryan, 6253 Hollywood Blvd., Hollywood, Calif. 

George H. Schade, 3rd and Parnassus Sts., San Francisco, Calif. 

Mary M. Schmeckebier, 2000 Yan Ness Ave., San Francisco, Calif. 
Walter Paul Sherrill, 15 E. Monroe St., Phoenix, Ariz. 

Robert G. Shirley, 415 N. Camden Drive, Beverly Hills, Calif. 

James Russell Sickler, 123 South Stone Ave., Tucson, Ariz. 

Lawrence 8S. Siegel, 1908 Wilshire Blvd., Los Angeles, Calif. 

Robert Simonds, 3875 Wilshire Blvd., Los Angeles, Calif. 

Sydney Edgar Sinclair, 3rd and Parnassus Sts., San Francisco, Calif. 
Charles Calvert Stevenson, 400 29th St., Oakland, Calif. 

Raymond J. van Wagenen, 2014 Tulare St., Fresno, Calif. 

Harold Weatherman, 2001 4th Ave., San Diego, Calif. 

Jules C. Welch, 253 26th St., Santa Monica, Calif. 

John Charles Wilcox, 1290 N. Garey St., Pomona, Calif. 

William Rigby Young, Utah State Board of Health, Salt Lake City, Utah 
Morton Zall, 5410 Wilshire Blvd., Los Angeles, Calif. 


The following were certified at the examination in Cleveland, May 12 and 13, 


1942, 


Sol M. Abelson, 6155 8. Kedzie Ave., Chicago, IIl. 

John Adolph Anderson, Department of Pediatrics, University of Minnesota, 
Minneapolis, Minn. 

Franklin A. Benes, 3494 Lee Road, Shaker Heights, Ohio. 

Laura Carnell Bickel, 3911 Montrose Blvd., Houston, Texas. 

Henri J. Breault, Medical Arts Bldg., Windsor, Ontario, Can. 

Harold W. Bauchner, 640 Maccabees Bldg., Detroit, Mich. 

George Warren Burnett, 609 West First St., Oil City, Pa. 

George Richard Clammer, 342 N. Fifth St., Reading, Pa. 

Charles Witt Cory, 301 Building & Loan Bldg., Saginaw, Mich. 

Francis C. DeLorenzo, Station Hospital No. 1, Fort Bragg, N. C. 

Walton Meredith Edwards, Letterman General Hospital, San Francisco, Calif. 

Ely Epstein, 735 N. Water St., Milwaukee, Wis. 

Mery! Myron Fenton, Eaton Tower, 10 Witherell St., Detroit, Mich. 

Harold F. Flanagan, 511 Lowry Medical Arts Bldg., St. Paul, Minn. 

Louise Fry Galvin, 214 South Blvd., Richmond, Va. 

Joseph Henry Garthe, 206 S. Main St., Rockford, Ill. 

William H. Gronemeyer, Wenona and John Sts., Bay City, Mich. 

Bernard Gumbiner, 2501 Devon Ave., Chicago, Ill. 

Lloyd Edwin Harris, 304 Schultz Bldg., LaFayette, Ind. 

Glen E. Hause, 16401 Grand River, Detroit, Mich. 

Louis E. Heideman, 1208 Eaton Tower, Detroit, Mich. 

Ramon Adair Henderson, 810th Tank Destroyer Battalion, Camp Forest, Tenn. 

James G. Hughes, Station Hospital, Camp Gordon, Augusta, Ga. 

Kenneth Edward Humphrey, 10 E. Broadway, Alton, Il. 

William Fred Hunting, 216 E. 9th St., Cincinnati, Ohio. 

Myron D. Jacoby, 10 Peterboro St., Detroit, Mich. 

Herbert Bolster Johnson, 19 Green St., Kingston, N. Y. 

R. Marvel Keagy, 1204 14th Ave., Altoona, Pa. 

Arthur Paul Keller, University Hospital, Ann Arbor, Mich. 

George C. Kimmel, Jr., 3rd and Dakota Sts., Red Wing, Minn. 

Peirce Darlington Knott, 620 Davidson Bldg., Sioux City, Iowa. 

Herbert H. Liberman, 1630 5th Ave., Moline, Il. 
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Richard J. Lien, The Mayo Clinic, Rochester, Minn. 
Joseph Howard Lyday, 1850 Gilpin St., Denver, Colo. 
Richard Lewis Marks, 137 Vine Ave., Park Ridge, Il. 
Edward W. McCall, Station Hospital No. 3, Fort Bragg, N. C. 
Edwin Kenneth McDonald, 5642 S. State St., Chicago, Ill. 
Rowland Lionel Mindlin, 5224 St. Antoine St., Detroit, Mich. 
William Barclay Nevius, 610 Park Ave., East Orange, N. J. 
Irving Posner, 676 Maccabees Bldg., Detroit, Mich. 
Wallace S. Sako, Louisiana State University School of Medicine, 
New Orleans, La. 
Eli Scheer, 7332 Hudson Blvd., North Bergen, N. J. 
Eugene B. Schuster, 3401 Fifth Ave., Pittsburgh, Pa. 
Alfred Seymour Schwartz, Missouri Theatre Bldg., St. Louis, Mo. 
Samuel Schwied, 3201 W. Roosevelt Rd., Chicago, Il. 
Henry Siegel, 7301 Schaefer St., Dearborn, Mich. 
Jacob H. Turner, 121 W. 197th St., New York, N. Y. 
Carl Fredrick Wagner, 3144 Jefferson Ave., Cincinnati, Ohio. 
Jerome E. Webber, 26 Sheldon Ave., Grand Rapids, Mich. 
Beulah Wells, 10515 Carnegie Ave., Cleveland, Ohio. 
Wilson Mumford Wing, Allergy Clinic, Roosevelt Hospital, New York, N. Y. 


A total of 1,929 have been certified by the Board. 





Comment 


With this issue THe JoURNAL or Pepratrics celebrates its tenth birthday. Born 
in a year of depression, it has grown steadily and sturdily until it now has the 
largest circulation and is the most widely read pediatric journal in the world. 

It had been the intention of the Editors and Editorial Board to make a résumé 
of the articles that have appeared in the JouRNAL during these ten years in order 
to show what pediatricians have been most interested in during this period as 
reflected by their writings and research. Unfortunately the study has been inter- 
rupted during the last few months by other duties and obligations which have 
had a priority on the Editor’s time. Our readers and contributors will be inter- 
ested to know that during these ten years approximately 2,200 manuscripts have 
been submitted for publication, of which nearly 1,500 have been published. These 
do not inelude Critical Reviews, Panel, or Round Table discussions. Nearly 1,000 
manuscripts have been received in the last four years, of which approximately 
600 have been accepted for publication. It is hardly to be expected that this 
same volume will continue in the near future, but the Editorial Board is of the 
opinion that work of excellent character and interest will continue to be sub- 
mitted. The Editorial Board will not lower its standards. 





Beginning with the last issue and continuing as long as it seems advisable, a 


new section devoted to the War as Related to the Pediatrician will be found 
directly following the section on Original Communications. Suitable reports, ad- 
dresses, publications relating to this theme, information as to pediatricians in 


service, etc., are requested. 





